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This guide is designed to provide summary information about
assistance programs of the National Science Foundation, and is
intended as a source of general guidance for institutions and
individuals interested in participating in these programs. Program
listings describe the principal characteristics and basic purpose
of each activity, eligibility requirements, closing dates (where
applicable), and the address from which more detailed information,
brochures, or application forms may be obtained.

DISCRIMINATION PROHIBITED

In accordance with Federal statutes and regulations, no person
shall, on grounds of race, color, sex, or national origin, be
excluded from participation in or denied the benefits of, or
be subject to discrimination under any program or activity
receiving financial assistance from the. National Science
Foundation.



INTRODUCTION

The National Science Foundation is an agency of the
Federal Government established in 1950 to advance
scientific piognass in the United States. The Foundation
fulfills this responsibility primarily by sponsoring
scientific research, encouraging and supporting improvements
in science education, and fostering scientific information
exchange, NSF does not itself conduct research or
carry out education projectn.

The Foundation supports scientific research and education
projects in the mathematical, physical, medical, biological,
social, and engineering sciences. The Foundation does
not support projects in clinical medicine, the arts
and humanities, business areas, or social work.

The National Science Board is the policymaking body
of the National Science Foundation. It consists of 25
members appointed by the President, by and with the
consent of the Senate, and includes the Director of the
Foundation who serves on a full-time basis. The Board
passes on new Foundation programs and on grants or contracts
requiring a total commitment of more than $2 million or
an annual expenditure of more than $500,000.

Proposals for support are ordinarily assigned to the
appropriate division or office for review and evaluation.
An organization chart depicting the major areas of program
activity is provided on page 85,

In making it decisions on proposals, the Foundation
relies heavily on the advice and assistance of advisory
panels, outside reviewers, and other experts to ensure
that NSF is able to reach fair and knowledgeable judgments.
These scientists and educators come from colleges and
universities, from nonprofit research and educational
organizations, from industry, and from other Government
agencies. Their counsel has proven invaluable to the
Foundation.

The National Science Foundation Act of 1950, as
amended, permits the Foundation to support basic research,
without restriction as to the type of performer. It also
permits the support of applied research at academic and other
nonprofit institutions. By letter to the Director of April 13,
1972, and pursuant to the authority of Section 3(c) of the
Act, the President extended the applied research authority in
the following terms*

The Foundation, in making grants or contracts
for applied scientific research relevant to

_ national problems involving the public
interest, may support such work at other
than academic and nonprofit institutions
when the Director of the National Science
Foundation determines that it would be
advantageous to use the capabilities of
such other institutions to accomplish the
program objectives.

Within the limits of this Directive, it is the policy of
the National Science Foundation to support research at
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industrial or commercial organizations when it is
advantageous for the attainment Of itr. program objectives.
The Director of the Foundation has determined in which
research program areas industrial and commercial
organizations will be encouraged to participate, and has
approved the criteria for participation in the program.

The Foundation will continue to emphasize its traditional
role of support for a strong national basic research
capability, particularly in academic institutions, and the
improvement of science education. At the same time, the
participation of individual industry and other nonacademic
organizations is encouraged in the following NSF program
areas:

1. RANN (Research Applied to National Needs)

2, Experimental R&D Incentives Program

3. National R&D Assessment Program

4, International Decade of Ocean Exploration Program

5. Computer Applications in Research Programs

6. Computer Impact on Society Program

7. Science Information Service

Also, collaboration between industry and university
researchers, as well as between industry and State or
local governments, on appropriate programs is encouraged.
Similarly, broader efforts through industry associations,
groups of companies, or professional societies may be
supported. Prospective proposers are encouraged to contact
the appropriate program for program announcements and
brochures and for preliminary discussions and guidance
prior to the submission of a proposal.

Generally, awards are made in response to both
solicited and unsolicited proposals. Normally, awards
resulting from unsolicited research proposals are made on a
cost-sharing or jointly funded basis while those from
solicited proposals may provide for payment of full costs _ _

including fee. Proposals in response to specific program
announcements are considered solicited only when the
announcement so indicates.

Disposition of rights to data and Inventions resulting
from Foundation-supported research are subject to
negotiation. Factors to be considered are the nature and
purpose of the project and other factors involving the
public interest, the commercial position of the awarriee,
and any equities he may have. At a minimum the Government
will receive a royalty-free, paid-up license and the
right to require the licensing of others on reasonable
terms in certain circumstances.

The National Science Foundation looks forward to being
able to utilize and properly integrate the capabilities
of all institutions in the support of science and its
contribution to society and the Nation.



Criteria
for the
Selection
of Research
Projects

I ht. Natill eft ichtl. Foundation atimittishilsstivtliti thittit.,h plogiam, it.stihi li
%tippet! I otiespotaiing .d.keial legislati%I.1% assigned ojet tiles. '14) the maximum
clegte.4 possible, these at ti% hies ate designed to utilize and enhatic e. existing st
tesuale It potential and institutions. P111110%titil ;1(1)1SilIWIIIS an' math. when inch( ated.

In the scle4 lion 01 inch% idtial piojel Is a number of widely untie' %100d 11111
kl1(1%% it'dgCti 4 1 iit'l MCI 41114414'1411 Iii ditlt 40114 14141giall11, itit'dilielVni 4 11141 hi 1111)51 be

assigned dilletent %veights, ;14(4)1116)g to the objectives hying put steed. Also thest t t Out la
!elate in dilletent %vays to the distill( tine ()Lilac let istit 5 Of difit'Itlit 111W% 01 ll'salt 1l-
1)(lionning organizations.

I:N.11(01)17M0N

Policy

Public support of %dew hit reschich, specific including basic lesearch. is an
accepted feature. ol I ',Med States public policy. Such support has two recognized major
objectives;

To foster and maintain basic research as all investment toward future.
oppntunities, as insurance against unforeseeable. future. dangers, and as a vital
element of culture.;

To bring about prompt, effective performanc e. of applied research and plobletn-
oriented basic researchinsofar as specific needs for these can be' foreseenin the
light of current understanding.

The National Science Foundation

It is not possible to make the distinction between basic and applied research a sharp
one', and the' Foemdat ion is one of several Federal agencies that supports research of both
kinds. The Foundation, however, is unique in its mission to foster basic research per .w
and in its responsibility for future scientific research capability. Thus the' National
Science Foundation Act of 1950, as amended, authorizes "programs to strengthen
scientific research potential" as well as "scholarships and graduate f-llowships." The. Ac t
authorizes support both of basic and of applied research andin combination with
Presidential directiveuse of an unrestricted range of performers.

Agency Objectives and Methods

The Foundation thus has been charged with advancing several different but
interrelated major objectives;

Accomplishment of basic research;

Accomplishment Of applied resmuch in selected areas;

Long-term maintenance and strengthening of potential to accomplish both basic
and applied research in the future'.

This range of objectives has been reflected in the development of several different
program formats for NSF support of research, But despite' the approximate
correspondence of programs to objectives, it remains true that research suppott actions
are often taken with mow than a single end in view. Thus the Foundation's method of
pursuing any one objective may be modified or restricted by consideration of the others.

Functions Performed

Where research support is concerned, functions performed by the Foundation
include:
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CRITERIA

Allocation of resourc is to fields of sc knee and to areas of application is not further
dist ussed in this notice, but many of the criteria for individual project selection requite
only slight modific ation for use at the higher level of aggregation. Criteria for the
creation or modifie at ion of institutional structures are dealt with in a separate section.

The following is an enumeration of criteria employed in the selection of research
projects. To simplify later discussion, they are grouped in four categories.

Category A

Criteria relating to competent performance of researchthe technical adequacy of
the performer and of his institutional base:

I . The' scientist's training, past performance record, and estimated potential for future
actual)! ishment;

2. The scientist's demonstrated awareness of previous and alternative approaches to
his problem;

3. Probable adequacy of available or obtainable instrumentation and technical
support.

Category B

Criteria relating to the internal structure of science itself:

1. Probability that the research will lead to important discoveries or valid, significant
conceptual generalizations within its field of science or (in the most favorable cases)
extending to other fields as well;

5. Probability that the research will lead to significant improvements or innovations
of in% estigative method again with possible extension to other fields of science.

Category C

Critt is relating to utility or relevance:

ti, ohabi lit% that the research can serve as the basis for new invention or improved
!mu!. )g.% :

7. rioh.ilde t i nitribut ion Of the research to technology assessmenti.e., to estimating
.110 pi el la ling the direct and indirect, intended and unintended effec ts of existing

Nopi ).d tec Imologies.

s. [demi! )1 an immediate programmatic. «mtext and user of the anticipated
tescan h tcsults.

Category I)

ia 'elating to future and long-term tic ientific potential of the I Tithed States:

9. Pi 'baffle influence of the research upon the capabilities, interests, and careers of
participating graduate students, postdoctoial associates, or whet junior
reseal' het s:

vi
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Discussion

The first three iteria those relating to competent exec nt --are given first
tonsiltelatioll in every pn wain. Every NS-supported pickle( t is expec tett at the least to
produce some valid new information or relationshits. The best way to ensure this is to
insist upon competent st lent ists and v.(tectiale facilities. All other considelittions which
follow, then, are predicated upon the assumption that these first three criteria arc
universally applied and that competent performance will be the normal expel tation,

Ctiteria .1 and 5those relating to the internal structure of sciencesummarize
succinctly what the scientific t criminality understands by the phrase "intrinsic scientific
merit."

Criteria 6 and 7those relating to utility or relevance-- cannot be made entirely
distinct from the preceding two, slim. that science judged best by internal standards has
almost invariably turned out in the long run to be the most useful. Valid generalint ions
and powerful methods of observation and measurement usually lead to new Mc ent ion,
improved technology, and more confident assessment. Convelsely, applied
investigat lot IS designed to support invention, technology, and assessment tel 'leveed
in these purposes to the extent that they do uncover valid generalizations or untamed
methods. Thus differences between the two types of criteria are mainly (nit's of
Motivational specific ity and time horizon. Research is properly termed "applied- when
we vistia 1 using the results in a very specific ontextustrdly defined in terms of some
ahead} -formulated systems «nu ept or when we expect it will prove diagnost it of some
alreatly-reurgn lied problem.

This specific relationship of applied resent h to a particular systems concept and
plan of development is made still more explic it in ut net ion

Criteria 9, 10, and I 1 tht Pit' relating to long-term sc ientifit jxtentialaddress not
so much the «niter!' of the reseitic h as the circumstances under which it is performed.
'Thee Inc hide, of curse, the quality of training of scientists, but extend beyond this to the
processes of scientific «rnimunication and publication, the evolution of traditional

ietuific disciplines, the spawning of new "interdisciplinary" disc iplines, the manner in
whit h mien t if i« areers are developed, t he orgainiat iona 1 structures and settings in whit h
all this goes on. and in general how the scientific tradition and the living col ps of
st ientific capability of our Nation are maintained. While these criteria are seldom
dominant in projec t selec lion or program development, they ale always c onsider ed. The
policy of the Foundation is not to undertake for short-term reasons any ac lion %%inch
would seriously jeopardize the long-range science potential of the Nation.

APPLICATION TO SPECIFIC PROGRAMS

As has been described, the first three criteria are vigorously applied in all Foundation
programs, and the last three also are always kept in view. More specialized emphases
characterize individual programs, as follows:

vii
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hut It instittit;intal and otganitational tumulus as:

Patti( ipation in ieseatt h by graduate students;

Open public anon of 'usual( h results in the standard literature;

%%Iciest possible at t ess to unique hit Hines for interested and competent st ientists;

Emphasis upon originality, elegance. and economy of nwthocl in univeisity
re seatt li; and

Nlailltellatice of s igorous iiifornhil communication through symposia.
workshops, scientific meetings, etc.

Energy-Related General Research is administered as a specialized augmentation of
tit ientific Researt h Project Support. Here the' utility criteria (6 and 7) play a major
r, debeing (Let isive in selection of scientific areas eligible for participation. Within the
e-igible areas, individual projects compete on the basis of scientific merit. Criteria 9, It),
and I 1 here play a role which is less direct and more passive than for the core Scientific
Research Project Support Program.

National and Special Research ProgramsThe relative weight of the different
criteria for these programs is essentially the same as for the Scientific Research Project
Support discussed above. But because there are for the most part large-scale coordinated
efforts, often including a logistic component and requiring special planning and
management, somewhat greater consideration is required for organizational and
institutional fac tors (criterion 11)as is further discussed in a later section.

Research Applied to National NeedsHere, criteria of utility (a, 7, and 8) play a
dominant role. Criteria of sc ientific merit and long-range future potential, of course, are
also considered. The utility < riteria 6, 7, and in most cases 8, are applied to individual
grants on it project-by-projet t basis. To help potential investigators meet these criteria
and to nstur plogrammati«-oherence, the Research Applications Directorate issue's
from time to time divisional program brochures, guidelines for preparation of
unsolicited proposals, program solicitations, and occasionally, requests for proposals.
Applicants for support are en«mraged and assisted to establish communications with
potential users of their results at an early stage of negotiations.

Criteria for Actions Which Create or Modify Institutional and Organizational Structures

Ac tions of this type (win! frequently in the support of National Research Centers
and tinder the National and Special Resean h Programs. The applicable criteria reflect
greater intervention and responsibility on the pan of the Government and decisions at a
higher level of aggregation. They include:

Criteria of Need

Evidence of a real scientific need and an opjaamnity to attack important problems
in a way, or on a scale, not otherwise feasible or available.

viii
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REILA1()NS11111) TO SOME CIRRAC:TERISTIC:S OF
RESEARCII-PEKF()RMING ORGANIZATIONS

NSF polio is to use and reinforce proven strengths of U.S. st ientific institutions.
These institutions include organizations of different types, such as:

'iliversit les and colleges;

Industrial 'cheque-It laboratories and in-house laboratories of Federal agent Ws;

National Centers and other federally funded research (enters

1,*endors of R&D services.

The Found:Mem seeks to avoid inadvertently c hanging the characteristics of proven
organisations -- either through individual actions, or as the. cumulative result of many
actions. Purposeful changes may oe casionally be encouraged for specific reasons. Some
televant c harauteristics of the different types of organisation int lude the following:

l'itiversities and colleges (academic institutions proper) have as I }It'll' two
priru ipal missions teaching and the development and propagation of new knowledge
and understanding. As applied to these. organizations, thetefore, criteria 9 and 10 may be
regarded as criteria of "mission relevance."

At ademit- organitations, traditionally, are deeply committed to considerations of
intt nisi( scientific merit (cling is I zinc! 3) in developing and selecting their own resew tch
programs. Ibis is largely a consequent t. of peer evaluation and peer pressme exerted

upon the. indivitiltal sc ientist.

(hganitation along dist iplinars lines is a ptominetit featureof at adetnic research
. . . . .tradition. I Itts is an indispensable virtue insofar as its guarantees comprehensive peer

evaluation of sc kindle- research re.sults. but it presents some limitations for problem-
oriented research. It should be borne in mind that new disciplines emerge flow film. to
tittle and that the foe us of established disciplines evolves continually.

Academic envirentinents also tend to place extreme value upon originality,
methodological elegance, and upon the initiative and scientific judgment of the
individual invest igatot. This characteristic again presents some limitations for problem-
oriented research.

Industrial research laboratories and Federal agencies' in-house labranies
generally have as their mission the generation of new knowledge and understanding in
areas judged to be of immediate or potential concern and use in /allying out the
commercial at tivities of the parent company or the mission of the agency.

National Centers and federally funded lesean h «quer., have as their missiem the
generation of new knowledge and understanding judged to be needed or desirable in the

ix
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I. SCIENTIFIC RESEARCH PROJECTS

Programs described in Chapter I are administered by the Assistant
Director for Research through more than 80 individual program offices.

Through its major program, Scientific Research Project Support
(SRI'S), the National Science Foundation provides project support for
research in all of the sciences, including engineering, mathematics, and
computer research. The Foundation further assists universities to procure
specialized research facilities and equipment, and in the support of
research workshops, symposia, and conferences. The majority of requests
received in the SRI'S program are submitted by U.S. universities and
colleges on behalf of individual scientists or groups of scientists on their
faculties. Foundation policy emphasizes research that also contributes to
graduate and postdoctoral education in the sciences. Support of research
at foreign institutions is provided only when it is clearly in the interest of
science in the United States.

Research project proposals are considered primarily on the basis of
scientific merit. Scientific merit is assessed according to the promise of
significant scientific results, the possible scientific impact, the probable
opening of a new field, and potential applications.

1
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Instinitiolls are tequired to share in the cost of rat h unsulit heti lsatt h ptojet t
supported by an NSF grant or contract. Before submitting a proposal for !vicar( h suppot t
under the SRI'S program, the brochure GRANTS FOR SCIENTIFIC RE:st.Attt:tt should be
t unstilted for guidance in preparing; the application. A re«)mmencled format is in ovided
in the brochure, but standard application forms are not required.

Eligibility

The principal ret ipients of support under this program are academic institutions
and institutions closely associated with advanced research training. In special
circumstances, grants may also he awarded to other typo's of institutions and to
individuals. In these cases, preliminary discussion with the Foundation is recommended.
Support through SRPS may be provided to projects involving a single scientist or to
projects covering the activities of a number of scientists. While most projects are conf fined

to a single disciplinary area, awards also are made for projects which cross or merge
disciplinary interests.

Deadlines

Proposals may be submitted at any time. Approximately 6 months should be allowed
for consideration of a proposal.

Additional Information

The range of s( ientifit support activity of these programs is summarized as follows:

Biological and Medical Sciences (excluding clinical aspects)
Cellular BiologySupports studies on t he development of living things and (licit

genetic and heteditary characteristics. A speci.:1 program on understanding the human
cell is also supported.

EcologySupports both individual projects and large, integrated studies of

terrestrial and freshwater ecosystems.

Systematic BiologyProvides support for researt It in evolutionary biology and
for the operation of critical resource centers such as musetnn research collections,
herbaria, and stock centers.

Molecular BiologySupports research on structures, interactions, and tutu lions
of living systems at the molecular level.

Physiological ProcessesSupports studies in the metabolism of organisms and
on the function and interaction of organ systems in plants and animals.
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l'svchobiology and NeurobiologyPto% ides stippe Hi ha studies on 11(1114111 and

.111111111 1/01111(11,111t1 101 tescate It dealing wide any ;esp.( I of the t entral 'alums se stem.

Niaterials Research!suppot I is pun Med lot teseafe lt three fed to multi standing the
propel ties of solids and t t ogrnie litiuitf,, Studies iii this ;ilea vitt ompass testate!) in

stale ph%sit 5, ph% sit al m(1.1111100, plot es. inetallingt , inotgame plthiel and
hsic heinism. I (lama s, and the enginecting plopci ties of maul ials,

NI:ahem:niter! and Physical St ieaces Pun ides %twit( a 1 ft testate h iii the follow ing
inajc

AstronomyS(11)1) H Is w(cund-bawd ubsct %Alio!), and Iheolviit al int usligations
t cAlla-It t testi id! objects and plictlolmflif.

Ch elniSt -Slip it 1 Is teseati h in 1 he ptoperties. suite tune. and transfot 'nation 1
matte!.

MathematicsPim ides !usual 11 in «ti e. Inailie111,1its and in the applie al ion of
inathentatie s to othet se iette

Physics-SlIpi )0114 I t'sVil I t on1 OW 1110st 1 1116 I I it'll I I USI WC, S Of the. propel ties
.and nu m( lions t)I !mulct and eneig (Solid state Olt sic s is supported as part of the.
mate' (eseate h proglain.)

Social SdencesSuppeat is provided tot tesearvh in the' sot ial se letters whit h int hales
investigations in:

Cultural, physical, and sodal anthropology and archaeology

Economics

Economic and social geography

The history and philosophy of science

Political science

Social psychology. sociology, and social indicators

Linguistics, including computational linguistics

Law-related, social scientific research

Fundamental studies in science policy.

C:omputer ResearchSupptt is provided for hash reseal( II relating to the. foundations
and fundamental sum Ili'(' of the science Of «dnputing and the pi Mc iples underl ing the
design c ti « alpinei haidwale. and software stems, Also %ninon led is work directed to the
advancement td feseau h methodology ill ieutifi«lisciplines thiough the. use of
omputel rand fel linology: and studies pertaining to the role. of thee ()minuet in a

bloat( spec twin of societal issues. such as privac y. human-machine interfaces, and
energy-legated «nnputer ineWe ling.

EngineeringSupport is pro% lam' in the following major subject areas:

Electrical Sciences and AnalysisSupports research in the' ge'ne'ral mei' of
net nit at engineering, lilt 1.1eling operations tesearc h. s stems engineering. biomedical
engineering. devices, conned, and «muntinications systems.

Engineering Chemistry and EnergeticsSupports research related to the.
technological development and economic growth of the chemical process. energy
«nivel sion, and related industries.
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Engineering MechanicsPr Aides support for studies in solid and fluid
met !unt s; structud, materials, and geotechnical engineering; mechanical and
industrial technology. and water resources; and urban and environmental technology.

Environmental Sciences Provides n search support in the following areas:

Atmospheric SciencesSupports studies in physics, chemistry, energetics, and
other fields related to the atmospheres of the Earth and the Sun.

Earth SciencesSupports studies dealing with the structure, composition, and
history of the solid earth.

OceanographySupports research in physical, chemical, and biological
oceanography, in the geological processes affecting the ocean basins and in physical
linmology.
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Energy -
Related
General
Research

6

WITHIN "I'llE :1ENTI1IC RESEARCH Project Support (SRPS) program desailmt
on the previous pages, the National Science Foundation encourages the submission (A
proposals directed to enlarging our understandingof the scientific aspects of the Nation's
energy problems. Proposals %yin be reviewed in the regular competition .or research
support and %sll be judged on their scientific merit.

111usttalions of reseal ch areas of t tnrent emphasis in Energy-Related General
Restart h include: wrosols and other phenwnena; biological catalysis; chemical
catalysis; themical and physical processes; combustion, corrosion; ecology; electrical
power and transmission; electrochemistry; environmental motion; fission and fusion;
geoengineering; societal response; heat and mass transfer; instrumentation development;
mechanical properties of material; macroeconomic modeling; microbial conversions;
computer simulation; nitrogen fixation; numerical analysis and approximation theory;
photosynthesis; plasma dynamics; radiation effects; remote sensing; statistical
mechanics; solid surfaces; systems theory; thermodynamics; and turbulence.

Eligibility

Eligibility is the same as for the SRI'S program described on page 3.

Deadlines

Proposals may be submitted at any time.

Additional information

Proposals should be prepared in accordance with the guidelines contained in the
GRANTS FOR SCIENTIFIC RESEARCH. A more complete listing and a brief

description of research areas of current emphasis in Energy-Related General Research
may be obtained from: The Office of Energy-Related General Research, Assistant
Director for Research, National Science Foundation, Washington, D.C. 20550.



1 t li. N. FIONA'. SC1 EN(:F. Ft)I'NDA 1 ION aaitis giants to imroet. the st
twain% of disq tatiotis in the sot ial st ton es antl t titan! %t ;vitt cs intuit nig extensit tick!
wink. (itlits an aevattled lot 01 iotls up to 21 months. Giant funds nta not h used as a
stipnd tot the clot total t anditiatt., although he ma le( rie t. suppoi t hum whet soint es.

Eligibility

k'tol)osals ina be submit ct.t1 b intitelsines oil behalf 01 dot total c andidats for the
suppoi t of clisset tatio ieseatt 11 in se simatic biology olug , and ethology. (Inologit al
and twilit al st tutu es): I k van( aplt earth st ictit cs, anti annosplwrit st tutu us
(t% ilonnental st ienc es); and the sot ial st time es, int tutting st lent a pol ic and Noble:its
of pm l'ioposals should be submitted b the disset cation advisor, divan:m.1u
hail man, 01 t bait man Of the departmental «MIttlinee Oil do( Vital CICAlet's.

Deadline's

k'tul)osals may ix. submitted at anc time: on, of 11101r gr tilt requests play Ix. made in a
single proposal if the budget for eat 11 request is set lot tit sepaiately. Four months should
be allowed for processing the grant appl it aticm.

,idclitional information

A leaflet that sets fot th applic anon procedures is aeailable from the Foundation.
Cutni may be addressed to: Division of Biological and Medic al Sc knees,
Die ision of Environmental St iences, of Division of Sot la! tic tent es, National Sc ience
Foundation, Washington, D.C. 20130.
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Engineering
Research
Initiation
Grants

8

TIIE NATIONAL SCIENCE FOUNDATION awards grants to yip:outage' the'
ties clopment of merit(n ious and innovative research programs by engineering fa( Idly
members,

Two options are available' to a pi ()spec Ik' grantee:
Option . --pro% ides research stlpi H I It n au imestigittot lot a period of 18

months coveting a summer and the following academic year and summer.

OPtitin 13pros ides suppnt ttp to 24 months fc)r. combining a research
progiam with inclustlial experience.. Under this option, it is expected that the
investiganwwi 11 devote at least oncfc tit time dui ing the ac :Menne year to ruse:nth,
and will spend 2 months of eac h summer preceding and following the a( :Mende year
in it nom:: adetnic environment dices tly 'elated to the research ac tivi ties. Additional
support is plovided to covet the costs assoc hued With relocation during the two
slimmers.

Eligibility

A proposal may he submitted on behalf of an individual who:

( 1 ) Is an assistant professor. instructor or assoc professor holding a full-time
regular academic appointment on the engineering teaching fat 'thy of an institution
of higher education within the. United States that confers graduate degree's in
engineering;

(2) Is a c itizen or permanent resident of the United States as of date of submission
of proposal; and

(3) 1 las had no substantial research support.

(4) Was awarded the Ph.D. degree within 2 years of application.

Deadlines

Ins! rut (ions tot papa! ing engineet ing esearc tt initiation proposal; are as ailable in
eat ly Uc tuber from the offices listed below. Request the ENGINEERING RESEARCH
IN I HAIM\ (;RANTS brochure. Proposals !Mist he postmarked on or helot(' the first
Monday iu D. cn: to be eligible for consideration.

Additional Information

Communitations ono he addicssud to: Division 4 )1 Engineer ing or Division of
Materials Resume h. National SI lent e Foundation. Washington, D.C. 20530.



II. NATIONAL AND SPECIAL
RESEARCH PROGRAMS

National and Special Research Programs of the Foundation are
major efforts of research or research support of such broad scope that
extensive coordination of planning, management, funding, and logistics
is essential to effective program performance. These programs may be
characterized by inclusion of one or more of the following elements:

-international cooperation, coordination with other agencies of
Government, a relationship to a specific geographic region, or
interdisciplinary scientific investigations.

Except where otherwise noted, programs described in this chapter are
administered by the Assistant Director for National and International
Programs.
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Global
Atmospheric
Research
Program

Iii: N.% l'ION.%I. LION ;maids grants to suppott research
wore is %%hi( It me (de e the getteial ( ItlatiOli I It 111C,11111(isplit'It.iffill Ihe' 1)111 sic al basis (II

I Innate, gut h tsan It 1141% i1111)1()% llit capil( its III long-tang( weather pledie ti(m, and
exploit. the leasibilio, of latge-se alt. wathet and t Innate !noddle anon.

The (.lobal Annosphrie Restate It Pognim (G.tRI)) is a long-term «Htunitment
man% nations. 11'ithin the I 'toted states, b tot mai agreement among Feelet al agent ies,
the Foundatiem is the pi itnar agency lot the support 01 nonFetleral research in the
pt ()wain, panic Iliad) at universities. .1.1w IN.partint.nt of Commerce is the pt Unary
agttre y for Federal at-Us int.,.

(;rants are normally made for periods up to 21 months. Projects of high scientific
mei it may be appren.ed se len tifically for periods up to tit) months, and will be funded on
an annual basis for the term of the' approval, contingent upon the' availability of funds
and the se ientific progress of the research.

Eligibility

Institutions eligible to submit proposals under GARP are colleges and universities,
and nonacademic, nonprofit organizations. Occasionally, NSF sponsors supporting
efforts by other Govenmmt agencies, particularly for field programs.

Before submitting a research proposal, the NSF brochure GRANTS FOR SCIENTIFIC
RESEARCH, available from the Foundation, should be consulted.

Deadlines

Proposals may he submitted at any time; approximately 3 months are required for
consideration of a proposal.

Additional Information

Communications should he addressed to: Office for Climate Dynamics, National
Science Foundation, Washington, D.C. 20550.



International
Decade
of Ocean
Exploration

12

IN SUP1)()RT OF TI-IE International 1)ecade of Ocean 1:xploration (WOE). the
National St ience Foundation awards grants and contra( is for cooperative, programs of
ot tan reseal( h and exploration with emphasis on emit onmental quality, environmental
foretasting, seabed assessment, and living resources. The program supports a relatively
small number of research projects which concentrate on broad scientific problems
espe( tally sus( eptiblv to c oncerted effort research e uitittttittity. EMphasis i placed
upon st ientifi( ext ellence and applit of results. The 1)ecatie is unique in that it

ings major efforts to bear on globally planned and coordinated studies of the cx-ean as a
system.

The long-range goals of the Decade are:

(1) to preset% e the ocean environment by accelerating scientific observation of
the natural state of the ocean and its interactions with the continental margins;

(2) to develop and improve an ocean forecasting and monitoring system, to
lac iliute prediction of oceanographic and atmospheric. conditions, and to reduce
hazards to life and property and permit more effective use of marine resources;

(3) to expand seabed assessment activities to permit better management of ocean
mineral exploration and exploitation.

(-1) to improve worldwide oceanographic: data exchange; and

(3) to increase opportunities for international sharing of responsibilities and
costs for ocean exploration and assure better use of limited exploration resources.

The I'.S. national program and other nations' IDOE programs are coordinated
closely with the Long-Term and Expanded Program of Oceanic Exploration and
Restart h of the Intergovernmental Oceanographic Commission of UNESCO. IDOE is
identified as "the acceleration phase" of this program.

Eligibility

Industry and other organizations are eligible for support on the same basis as
educational institutions in the Foundation's International Decade of Ocean Exploration
piogram. Universities will receive support in the areas of research suited to their
expel list. Unsolicited research proposals are subject to cost-sharing. Proposals are
solicited as necessary in certain areas. Awards resulting from solicited proposals may
[Amide full costs, with cost-sharing or fees negotiated as appropriate.

Guidelines on eligibility, programs. and proposal preparation are contained in the
NSF publication INTEKNATtosint. DECADE OF OCEAN EXPLoRATIoNA GUIDE TO THE
PREPARATION OF PROPOSALS, which may be obtained from the Foundation.

Deadlines

Proposals may be submitted at any time, or in response to Request for Proposals, as
apprt nue.

Additional Information

Communications should be addressed to: Office for the International Decade of
Ocean Exploration, National Science Foundation, Washington, D.C. 20550.



I N FISCAL 1' FAR 1971, as a result of the designation of the National St lent e
Foundation as It agent y for the extension of Federal teseart It in the Art tic, an Arc tit

Researt grain was initiated to provide support for academic tvivalvii dad to
0011.1illatt' the Foundation program with whet agent y programs.

This ptogram, ,altninistered the Office of Polar Pt igrams, has loin objectives: (1)
to it tcrease man's know led!,;e oi the ate tit en% i ron met it at Ki itsd> t tam lc parameters and to
make' intelligent use of the resources of the region; (2) to provide increased coordination
of the arctic research programs of the Federal agencies; (3) to illtIt'aSt! cooperation in
rowan. h with other nations having arc tic interests; and ( 1 tt develop mechanisms for the
exchange of scientific data and researt It plans, nationally and internationally.

Within the' Arctic Research Program are seven areas of ontcentration: marine
research, including the polar pack ice; terrestrial biology, including analysis of the
ecosystem; Man in the Arctic; atmospheric science, including solar terrestrial physics;
glaciology, including permafrost; geology and geophysics; and information services.

The Foundation has in the past supported activities in the Arctic: legion through
grants and contracts awarded by existing program elements of various offices and
divisions. These programs will continue to support such activities.

Coordination of Federal agency research is accomplished through the Interagency
Arctic Research Coordinating Committee (IARCC), which is composed of
representatives of the 13 agencies sponsoring research in the Arctic. or Subarctic and
chaired by the National Science Foundation. The Foundation publishes a quarterly
Arctic Bulletin on behalf of the IARCC. It is available on request fromthe address below.

Eligibility

Universities, colleges, and academically related nonprofit research organizations
may submit proposals for grants or contracts for research project support. Industry and
other organizations are eligible for support for solicited proposals. Projects normally are
funded for 1 year, but may be funded for up to 5 years under certain circumstances,

Because of far-reaching scientific, logistic, and international implications of Arctic
research projects, it is essential that scientists specify all field needs and requirements
when submitting proposals. Proposers should also consult the Foundation's brochure
GRANTS FOR SCIENTIFIC RESEARCH. Requests for support of field research should be
submitted I year before the investigators wish to go into the field.

Additional Information

Communicataons should be addressed to: Office of Polar Programs, National
Science Foundation, Washington, D.C. 20550.
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U.S.
Antarctic
Research
Program

14

IF NXIIONAL SCIENCE MUNI/M.10N itwcrels grants or eontracts to support
field testate It in ,ntart tica and to support study of resulting specimens or data in the

States.

Administered entirely by the Foundation, the U.S. Antarctic Research Program
supports projects in all relevant scienceshuman behavior, biology, cartogt aph}
geology, ghee iolog, melee ()lop , eanogtaph , solid-eat th geoph sics; and upper
atmosphere. physics,

Atter continuous work since the 1957.58 International Geophysical Year, an initial
suit ey of the continent and its surrounding seas is nearing completion, Now, in addition
to cvork by individual sc len tists or small groups, large technological projec tsusually
intenlist iplinaty and international ate under way to investigate spel pre* esses,
many of which have global relevant t': drilling into bedrock to retrieve the continent's first
deep rock Cores, mounting a four-nation project that will lead to understanding Of the
mass budget of the ice cop, evaluating the living resources Of the southern ocean,
measuring worldwide pollution levels, and working toward the ability to predict long-
range changes in global climate.

Field research can be carried out year-round at U.S. stations in the Antarctic
Peninsula, in Ellsworth Land, on Ross Island, and at the geographic South Pole. From
early October to late February, frequent air service is provided for scientists between the'
United States and all stations except the' one' on the Antarctic Peninsula, which is serviced
by the Foundation's 125-foot research ship Hero from December to April. In the austral
summer, temporary camps can he established within a wide radius of the permanent
stations to meet specific research requirements. Austral summer research is sometimes
carried out aboard icebreakers in the pack ice. Arrangements sometimes are made with
other countries for support for research at their antarctic stations.

Stateside support is given as required for science information activities, including
the ongoing Antarctic Bibliography and sorting centers for geological and biological
specimens and for deep-sea sedimentary core's. The Foundation publishes the bimonthly
Antarctic Journal of the United States (I T.S. Government Printing Office, $6.50 per year,
$8.25 focrign) to report field activities, preliminary findings, and trends in the program.

Eligibility

I niversities, colleges, and academically related nonprofit research organizations
may submit proposals for grants or contracts for research project support. Industry and
other organizations arc' eligible for support for solicited proposals. Projects normally are
funded for 1 year but under certain circumstances may be funded for up to 5 years.
Multiyear projects of high scientific merit ma} be' given assurance of support for the full
term of the project, contingent upon availability of funds and scientific. progress.

Because of far -rea -ping scientific, logistic., and international implications of all
antarctic research projects, it is essential that scientists specify all field needs and
requirements when submitting proposals. Proposers also should consult the
Founclati's brochure GRANTS FOR SCIENTIFIC RESEARCH. Requests for support of field
research should be submitted I year before the investigators wish to go into the' field.

Additional Information

Communications should be addressed to; Office of Polar Programs, National Science
Foundation, Washington, D.C. 20550.



1 IF. NA St N( : FOI'N1).V1 It )N spousoi s the atquiNii ion 1)1 geologit
samples bum the nom of the deep CH ean basins b Mid t ()ling ill

lilt. Anti lilt' Wilk! l 1111 ks. of the core samples ale made
ailable to qualified sc intists tin indi lanai reseal( h piojet Is.

I it* Inajn1 at 111 its tr jtglalil is know it the 1)l) Sea 1)1 Piojet t.

managed by the Si itpps Institution of Ott allow-aptly of the I '111Y et sity of ( San

1)iego illitic; and toting operations ate !Wilt), mill aboard the ship (Attester
Challenger. About 60 deep ot tan sites are occ iipied per y tat , abt nit 20.000 linear

fret of 2 1 h-thameter t (s. 1)i ill sites ha% t' been lot ;tied in water depths exceeding
20,000 feet, and subbottom penettat ions of mote v than 1,200 feet have burn achieved,
since August 1968. no .159 holes time been drilled and t ored at about 332 sites in the
Atlantic Pat lilt, Antart tit and Indian ()t cans: the Mediterranean, Caribbean, liering,
Norwegian. and Red Seas; and the Gull of NIexico.

About 10 to 12 se len t ists participate aboard the drilling sh ip for each2-month t
des( ribing the cores lithologically and !mkt nitologic ally as they come on board. Iliese
descriptions and resulting interpretations, alimg with those from shore-based
laboratories, are published in a set its of volume.,Initiol Reports of the Deep Sea
Drilling Nino t, one volume for each cruise. The volumes are plated with all major
libraries. and are available for puichase by individuals from the Superintendent of
Dot Limon,. t'.5. Goy eminent Pt inting Offit e, Washington, n.c. 20.102. Samples of core
material fin detailed analy sis an' available to qualified st len ists throughout the world a
year after the completion of, the cruise that collet tell the torus.

Eligibility

Proposals for grants fm studies of the tore nlilterial may Ix. submitted by at ademic
institutions. nonprofit otganiiations, and individual scientists.

Deadlines

Proposals may be submitted at any time. Approximately 6 months are required to
consider a proposal.

Additional Information

Communic ations should he addressed to: ()flit t' of National Centers and Facilities
Operations. National St lent .Founda tion,_ Wash ington, D.C.. 20550. ..

Suggestions for st ientific planning, ire hiding sites to be included on the drilling
itinerary, may lx' addressed to: Manager. Deep Sea Drilling Project, St ripps Institution of
Oceanography, University of California, San Diego, Calif. 92037.

Requests for samples of the tore material may be directed to: Curator, Deep Sea
Drilling Project. address as above.

Sc ientists interested in patio( ipatim, aboard the drilling ship may write' to: Chief
St ientist, Deep Sea Drilling Project, address as above.

Proposals for studies of core materials should be submitted to: Central Processing
Section. Division of Environmental Sciences, National Science Foundation,
Washington, D C. 20550.
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Oceanographic
Facilities
and Support

16

Pr I E NA'T'IONAL- :IENCE FOUNDATION awards grants or contracts for support
ol t onstnie lion, modification, conversion, purchase, and operation of oceanographic
tat ilities whit h lend themselves to shared usage. Community anungements for shared
use of these facilities have been developed under the l!nivetsity National Oceanographic
Laboratory System (UNOI.S).

Fa( tittle's supported under this inogram are those required for research Ixnh in the
open of cans and in ((howl amts. xample., of such facilities ate' ships, boats,
suhmersibles, airs raft, piers, shipboard and related shore computing capability, and
environmental simulation units.

The Foundation encourages local contributions [min non-Federal funds Midlevel
possible.; however, there is no fixed requirement as to the amount of funds that
institutions must contribute.

Before submitting a proposal for support under this program, institutions should
seek advice from the Office for Oceanographic Facilities and Support (OFS). A general
brochure and specific formats and instructions are available for entail) program
at ti% ities, such as ship operations support, shipboard technician support, and support of
capital equipment.

Eligibility

The primary objective of OFS is to provide support for large and exiwnsive
oceanographic lac ilities in accordance with the demonstrated needs of NSF-funded
research and training programs in the total academic oceanographic community. Access
to NSF-funded facilities is assured to qualified users through UNOLS.

OFS support for major oceanographic facilities utilized by the academic- commun ity
is concentrated at a limited numtwr of institutions which are suitably located and have
the logistic capability to carry out major facility operations. These facility-operator
institutions have substantial ongoing cx eanographic research in °grams of their own and
also provide fac ilities support for research programs of non-operator institutions. Non-
operator to mimic institutions with substantial occanogt aphic research programs may
apply for dird t tae ili ties support if they t an demonstrate the capability to conduct such
operations to fulfill research requirements not now being met.

Deadlines

Ship of wrat ions, shipboatd tee llnie ian, and shipboard Ntliptilt'llt proposals are due
July I eat h year. Proposals lequesting supperl t for other iu tivit Ws may fw submitted at
any time during the year.

Additional Information

Ofininunk ations should be' addressed to: Office for Oceanographic Facilities and
Support, National Sc fence Foundation, Washington, D.C. 20550.

I'm information conconing I!NOLS operations, (minim ications should Ix.
addressed to: ['NOUS Executive Secretary, Woods hole Oceanographic Institution,
Woods I foie, Mass. 02513.



III. RESEARCH APPLICATIONS

During recent years the National Science Foundation has developed improved
capabilities to stimulate research efforts more immediately and directly related to
problems of society and the environment.

The problems, c hallenges, and opportunities to which the scientific community
must respond require careful and objective analysis, expansion of the pool of directly
relevant knowledge. and considered efforts to make this knowledge available to interested
users. Specific needs of the Nation provide the basis for program objectives and
organization and management of the research supported under these programs. The
principal program efforts included under Research Applications are presented under the
collet tive heading Research Applied to National Needs ( RAN N ). The major coordinated
research programs administered under RANN are Energy, Environment, Productivity,
and Exploratory Research and Problem Assessment.

To focus research on national needs the Research Applications Directorate has
reorganized the program structure for RANN. Previously existing programs [Advanced
Technology Applications (ATA), Environmental Systems and Resources, and Social
Systems and Human Resources] have been realigned to direct major thrusts toward
solving problems in the areas of environment and productivity. The Energy program and
the Exploratory Research and Problem Assessment program remain essentially
'unchanged.

The new programs are Environment and Productivity. That part of the ATA
program that was concerned with disasters and natural hazards (earthquake engineering
and fire research). together with Environmental Systems and Resources, has become the
Environment program. The balance of ATA, along with Social Systems and Human
Resources, now forms the Productivity program.

The organizational structure of the directorate has changed to align with the new
program structure. In addition, the Office of Experimental Research and Development _

Incentives has been transferred to the Research Applications Directorate.

Two additional Research Applications programsIntergovertunenta I Science and
Experimental R&D Incentivesare also included in the program descriptions on the
following pages. Before submitting a proposal for rowan It support, descriptive
brat times on RANN, the Intergovernmental Science and Research Utilization programs,
or Experimental R&D Incentives should be consulted.

The following criteria were utilized in developing the ongoing major coordinated
research efforts at RANN:

Importancethe signific am e and urgem y of the ptobletn area or the potential
onsequent is for the Nation are great;

Payoff the benefits to he realized ate signifit antly higher than the antic ipated
ieseart h and implementation costs;

Leveragest ieme and le( lmology c an have a unique and substantial Unpin ton
ilit' ptoblem;
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Readinessthe elfin t is timely and sc ientilit ally ready and the skilled manpower
Is it i !able;

C:apabilityFrderal, adentic, and industrial capabilities exist to mount a
site essful lesearch progtat n

Need for Federal Actionthe h is not being concha tett by private industry
because the identifiable int etitie is not sulfa ion in thy minket is Ilagmented;

Unique Position of NSFthe NSF I an most elle( lively set se the reseal( Ii needs of
the Go% etInnen! because the in °blew ;

(i) falls between or outside arras of responsibility 1)1 other agent ws;
(I)) spans the areas of iesponsibility ()I other agent it's; or
fc ) whites to fleeting longer range and spec ial requirements of other agencies

anti the Nation.

Eligibility

Proposals may be submitted by «illeges, universities, and profit and nonprofit
organitations. These proposals may provide for collaborative arrangements with other
unkersities. nonprofit and:or profit-making otganiiations.

Industry and other organisations are eligible to participate on the same basis as
academic institutions in research related to national needs. Universities will continue to
receive primary support in the areas of research suited to their special expertise.
Unsolicited proposals are expected to offer a unique technical contribution and show
strong relevance' to program objet tines to merit full esaluation. Su( h proposals are
subjec t to cost-sharing. Proposals are solicited as necessary. Awards resulting from
solicited proposals may provide full costs. with cost-sharing or fee negotiated as
appropriate. Joint proposals from universities, nonprofit institutions, and industry are
encouraged to bring broader capabilities as well as interdisc iplinary skills to the support
of the' NSF Research Applications program.

Deadlines

t iced proposals may be submitted at any time and should first be submitted in
preliminary form for negotiation and disc ussion. Approximately ti months are required
ha «insider:Atha) of proposals. Program announmnts, program solicitations, and
requests fug proposals may be issued from time to time in targeted areas. Stull
announcements will site(it a deadline for submission.

Additional Information

The publication Gcm.LINFs FOR PREPARATION OF 1.'NSOLD:11.ED PROPOSALS TO
RESEARCH APPLIED TO NATIONAL. NEEDS (IVSI I ibe's the guidelines for preparation of
proposals to the RANN program. Communit talons relating to a specific program area
may be addressed to 1Iw appropriate division or office: Division of Advanced Energy
Research and Technology, Division of Advatiml Ens homiletical Research and
Technology. Division of Adult( ed Prodth tiyity Research and Technology, Office of
Exploratory Research and Problem Assessment, Office of Into govetnmental Se ience
and Researt h 'tiliration, or Off ice of Experimental R&D Incentives. General inquiries
and tequests lot publications ma, be addressed to the Offit e of Programs and Resources,
National St ictue Foundation, Washington, D.C. 20530.
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Energy

ri
1111.. 1.11.1tGY l'Itt)(ItANI St.'1)1)014.TS testate h itl areas cvitich lead to the

uhplemenealion and utilizadu 01 litly clit'lg toll( opts and options. Tile lesratc it is all

ilfluttlist 1111(Irtlilkillg ill 101411 «Mt %Vial leo hnology.

en% nonment, soda' iispvds, legal, elftildits, and technology assessment ale
int est agate&

The three genetic! hjee lives in energy ate to sponsor teseare h cm;

Anah,sis Mime. item mediate, and long-range nerds and vatic His suategies lot

meeting these needs,

Environmental, economic, and see ial imp ae Is of energy produe tion, and use and
!Malls tot assessing and anscliorating dett Unequal Unpile ts.

Neglee tutl or otherwise mulct-exploited technologies which may have significant
imixur on the energy jroblein.

Sleet lilt areas of emphasis inclucle:

Solar EnergyReseart h in solar energy explores and developes the technologies
',ceded for terrestrial applie at lot is of solar energy. The areas of research ate solar heating
and cooling of buildings, production of elmtrical power from solar, thermal, and
photovoltaic radiation, generation of clean fuels by bioconversion of organic- materials,
and generation of power utilizing wind and mean thermal gradients.

Geothermal EnergyResearch in gec)thertnal energy will help to assess and prove
the potential of geothermal energy as an energy resource.

Energy Conversion and StorageResearch applied to the developinent of
Unproved technologies for conversion of energy resources to usable form, andimprovell
energy storage.

Energy SystemsResearch deals with the analysis and synthesis of alternative
means (including conservation) of meeting U.S. energy requirements while satisfying
environmental quality constraints; the analysis of energy R&D opportunities; and
mathematical modeling of major sec tors of the energy industry.

Energy ResourcesResearch seeks to expedite the development of novel and
innovative tee hnology that will allow the energy resources of the I ,11 heel States to be used

in .an effective and economical way.

Advanced Automotive PropulsionResearc h to acquire an understanding of
basic fuel combustion and energy conversion processes as they relate to the design of
engines with greater efficiencies, while maintaining low. air polluting emissions..

Energy and Fuel TransportationReseart le seeks to develop improved methods
to solve the complex problems posed by the transportation of energy from proeluction to
consumption sites including novel power transmission technologies, and the
application of computer methodology to operating, planning, modeling, and
optimizing these. systems.

- 4 -
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111IS PRO(;RANI 1)1X1.11.011 scientific data and snategit frameworks to deal
with ett% itonlitental and mutual tesoun t. ptoblems. and with disasters and natural
haat tis. Inc hided is I; I ht. the complex II ttit...4 )tts het Weett economic anti sut ia I
development and en% nonmental quality, antl sot love otionlic response to natural
halal ds.

MANAGING THE NATURAL ENVIRONMENT

Regional Environmental Management

The pttipose of this proglam is to study regional environments and resources in
order to establish the scientific basis for their management and use. A major aim of the
Regional Environmental Nlanagement Program is the enhancement of man's capacity to
select from the universe of development and management strategies those which most
elle( t telly achieve environmental quality objectives within the. context of other societal
goals.

Objectives of the program are:

Define environmental problems, including those unique to a particular region
and those common to many regions.

Identify resources impacted and ecosystem relations to predict consequences of
alternative. schemes to correct environmental problems.

Evaluate economic and legal mechanisms as management options available to
decision-makers, the specific environmental elk( is of these options, and the potentially
detrimental effects of other forms of public policy.

Synthesize management schemes utilizing the necessary environmental,
economic, and social information.

Evaluate management schemes in relation to other policies designed to meet other
societal objectives.

Major research efforts include studies of environmental aspects of:

Coastal Zone Management
Urban.'Rural Environmental Management
Land Use Allocation

Environmental Aspects of Trace. Contaminants

This program is designed to develop an understanding of he impact on man and the
environment of many known and potential em ironmental trace contaminants, such as
manufacturing byproducts, agricultural and household wastes, oil and hazardous
materials spillage and dissipation, and elements of the' bio-geochemical environment for
the purpose of understanding and control. Specific objet tives are:

Determine the levels of toxic substance's in the environment, how and where they
accumulate, and how they are destroyed.

Assess the effects of these levels on animal (including man) and plant
communities.

Relate these findings to methods of control by current practices or new methods.
In order to attain these objectives:

Toxic or hazardous substances must be separated from complex mixtures,
identified, and measured.

The movement and rates of flow of contaminants through the environment must
be traced from their sources to their ultimate sinks.

Target organisms along. and at the end of, the mutes of flow and their sensitivity
to toxic agents must be determined.



The complex relationships between biotic communities and the effects of the
biologic ally available toxicants must be understood.

Research results must suggest Unproven monitoring systems, and ultimately lead
to technological, legal, and economic abatement or control measures.

The major reward) elements are:

Tim e Contaminants in Biota and Food Chains
(:oncentrations, Routes, and Rates of Flow
Chemical (:hanges in Trace Contaminants
Tex liniques for Measuring Specific Environmental Pollutants,

Environmental Effects of Energy

The objective of this program is to develop the scientific knowledge' base needed to
help in efforts to reduce conflicts between increased energy production and
environmental quality. Alternative' means will be sought to reduce the environmental
impacts Of energy extraction, generation, transportation, and consumption. Emphasis is
placed on environmental effects susceptible to new control technology, as %yell as on
indirect environmental consequences of energy extraction, transportation, and use'.

Specific objectives of this program are' to:

Analyze environmental contaminants and land use consequences of energy
resource extraction.

Evaluate' environmental effects and develop criteria.for siting to minimize' effects
of fuel processing, central power stations, and other conversion facilities.

Analyze the environmental effects of alternative uses of energy for transportation
and industrial productivity.

DISASTER AND NATURAL HAZARD RESEARCH

The subprograms in this area are Earthquake Engineering, Fire Research,
Weather Modification, and Socioeconomic Response to Natural Hazards. The natural
hazards to be considered are primarily dynamic in nature and include earthquakes,
tsunami and wind-induced waves, and unwanted fires.

Earthquake Engineering

The basic objectives of this program are to:

Develop economically feasible design and construction methods for building
earthquake-resistant structures.

Develop methods of analysis which integrate acceptable structural risk with the
natural hazard potential of proposed construction sites for the purpose of improved
structural design and land-use decisions.

Develop an improved understanding of social and economic consequences of
individual and community policy decisions on earthquake- related issues.

Fire Research

The following objectives indicate the scope of the research:

Increase' the basic knowledge on the mechanisms of ignition and Elaine spread.
Study specific classes of materials, particularly new materials for burning and the

products of combustion.
Obtain basic' information on fabric flammability and assor laced hazards leading

toward the setting of standards.
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Study flame spread mechanisms in structures.
Dc leiop models of flame spread.
Develop knowledge of the' mechanisms of flame suppressants.
Seek improved means for fire detection, alarm, and control.

Weather Modification

The overall purpose of the Veather Modification Program is to study those
atmospheric met hanisms which can be or are being influenced by man to modify natural
weather patterns and evaluate the impact of their nuxlification upon society.

The specific objectives may be defined as follows:

Develop a level of understanding of the mechanisms of hail formation in severe
convective storms which will lead to a more reliable method of hail suppression.

Develop a inure adequate knowledge of the ice nucleation mechanism in the
atmosphere which will result in a capability to measure and predict the consequences of a
seeding operation.

Develop sufficient understanding of the mechanisms by which human habitation
may produce anomalies in the weather patterns that adverse effects may be forecast in
advance and corrective action taken to minimize the impact.

Develop new and more accurate concepts of how, when, and under what
circumstances weather can be modified by artificial means.

Increase our understanding of the social, economic, legal, and ecological impact
of operational weather modification practices upon society.

Socioeconomic Response to Natural Hazards

The purpose of this research is to evaluate the benefits and costs of diffe're'nt
combinations of adjustments that can be applied to specific natural hazards. Studies will
assess the effectiveness and comparative value of prediction and warning, disaster
preparedness, physical protection, land-use management, insurance, and relief.
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Productivity

TILE ( )1i.11;( :I IVES t THE RAN N ioglain of Ptoductc% r% ate to Inc tease
pericn Math ,111t1 01111111 in Olt' ;111111111%.11r 5(1 I( Is ;111t1 I I(1111111 Iil II111;It Is ()I

1)111)111 1411'4 1(.5 Int(111( tit 11%,

PUBLIC SECTOR PRODUCTIVITY

Sit tial punka RANN is inajoi acti% 'ties to the
following atras:

POthilliVit MeintlielllelltTlIVIC will 1H intteasetl Illphasis the
illIplellIIIIM1011 and validation of measures by which to assess the care tiveness mid
effit iency of maim Government functions sot h as file pit nection, street mitimenanc e,
solid waste lion, . Wink %%ill he carried out On integrating the improved
measurement methods into the budgetary process, Of municipal moverinnvnts.

Advanced Communications Technologyxperimnts will continue on
investigating the use of twoway cables in imploving urban administration and service
delivery. Vot k will also continue on alternative forms of «nmniiiications to enhance
citi/en-government feedback. The use of teleconferences t reduce energy and
transiiortation requitements will be explored.

Technology Utilized by Local GovernmentResearch to develop performance
specific at ions and other means for improving equipment procurement proc esses in local
gore' ninent will continue. The objective of this research is to provide local govertnnnts
with improved a riteria and procedures for making procurement choices.

Finance and Service Delivery--,Research on alternative organizational
responsibilities for the delivery of urban services will be continued in the areas of solid
waste, fire. police, and public health. Research on revenue sharing will be expanded to
consider the costs and benefits of alternative mechanisms to provide assistance to State
and local governments. Research will also begin on alternative Government programs
for stimulating and guiding industrial development in given States and cities.

PRIVATE SECTOR PRODUCTIVITY

The second element of the' RANK Productivity program is directed at improvements
in private sector productivity. Federal support of research on private sector productivity
is needed when private R&D performers cannot capture the benefits of R&D investments
because of market conditions and structures; when the benefits of research occur beyond
the planning horizons of the' private sector; when the risks and uncertainties of the
resean h are high; or when private market resources are inadequate and there will be a
significant national benefit from the research,

Advanced Industrial ProcessingA major emphasis of the program is on research
to incorporate enzyme technology in the food and pharmaceutical industries to attempt
to lower processing and model( tion costs.

Production Research and TechnologyThe objective of this research is to
develop and examine the new technological options for U.S. manufacturing and to assess
daub cost-effectiveness. Research focuses on the application of programmable
automation to the discrete product industries, for example, durable goods.
"Programmable automation" refers to using general-purpose machines and special
computer programs to enhance produe zivity in industries, such as machine tools, which
produce limited quantities of different kinds of goods,

Excavation TechnologyThe objectives of this program are to increase
excavation rates and to reduce the costs of subsurface excavation and construction. In
the near future, two methods of ground disintegration (t hermal-mml ianical and water-fit
techniques) will be advanced to the proof-of-concept stage and their cost-effectiveness
compared.
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Instrumentation Tee hnology l'his prc warn is directed at lowering unit «ost in
pl. Alia tom. tlidgnust....itid maitufat -onnol. inocvssing is a majoi-
iiiinsi, with spec nil applications ill contour weac Mg.

Public Policy and Economic ProductivityThe objectives of the research on
public poll( y and el ()noun( pre Kluctivity are to examine the effectiveness of current
polio instruments Alec tiro} punkt( ti%ity and inflation and to assess the benefits and
rusts of ahet 'mike poll( ies and programs.

Macro-Economic PerformanceResearch will he. carried Out on possible.
"stria mull" economie influences in inflation because of recent dark tildes in explaining
inflation through aggregate supply and demand relations. In addition, a series of
industiy-by-industry studies of tile dynamics of foreign trade will be carried out together
%vitt] a wheient and systematic examination of public policies and programs (R&D
expenditures. antiMist policies. tariffs. patent laws) as they affect trade.

Economic Growth in an Environment of ScarcityResearch will 1w undertaken
to determine how scarcity affects the sent h for and production of resource substitutes.
The consequent vs for prices. employment. and efficient organization will be assessed.

Government Management and Regulation of the EconomyResean h will
teexamine the adequacy of anti-trust policies as a Means of influencing economic
performance as well as the benefits and costs of alternative forms of regulation.

The benefits and costs of alternatives forms of Government procurement with
emphasis on State and local levels will be assessed. since Government procurement of
goods and the standards for procurement have an important effect on the quantity and
quality of goods produced by the private sector. In addition, new techniques for
forecasting economic performance will be analyzed and evaluated.

24



Exploratory
Research and
Problem
Assessment

I IIS PR()GRAM SUPPORES EXPI.()RATORN' research and assessment projet t
to detentinte %vita It national plublullts May 1w atticitablv to allcliotatioll titittgh
appli( at ion of 5( lent e a11(1 eng Meet ing capabilities. Assessments will help to deli! le the

role of science in dealing with societal problems am! %ill also examine the Unpin t of
st lent e and techitology on society. Principal goals are to define adequately the broad
oiliest of !mitt( tlai st)( Hal pobleitts; all(1 to identify those research opportunities and

strategies whit h itie ci it al to dealing with the problems. In this way. new areas of
potential restart It investment I'm RANN or other agencies can be identified and the
prospects for it mote extensive pi ogram assessed. Major components Of the program are:

Technology Assessment
Tut hnoloto itssessment is the sy stematic studs of the effects an soc iety that may tx cur

when a technology is Mouth,' ill, extended, or modified, with special emphasis on the
impin is that are unintended, indirec t, or delayed.

'Technology assessment may be viewed as one aid to the generation of public policy
options with regard to the management of technology and as an input in the decision-
making process. Assessment of physical. biological, and social technologies are all
.suitable for consideration under this program.

Selected Research Topics
Problem assessment and technology assessment studies may extend at toss the full

range of national and sot ial issues. Exploratory research is limited to ,trews whit h have
been identified as gaps in Federal and private research activity, which have high potential
payoff for the Nation, and which otherwise satisfy the general RANN criteria.

The range and type of problem areas planned for this research program include:

Minority Group Problems. Research will explore alternative mechanisms and
methodologies for obtaining Unproved information on the nature and extent of problems
affecting the disadvantaged minorities; on identifying ixtliy-significant characteristics
of minority wIttrilt111 tilt's; on exploring the interat Mtn, between society and programs
whit h have special Unpin ts upon minority iroptilations; and un utilising the talents of
minority st ientists and leadership in determining research priorities and in designing
and t mlti( ting resuan h projet ts.

The Consumer and the Marketplace, Problem assessments and exploratory
resew( h on the interac ting roles of the consumer and the marketplace. Emphasis will
include issues of «istimei safety anti prow( tion, «nistimer information, and c onsumer
beim% lot . Spec ial «nisidtation will be given to areas of interest to Federal regulatory
agent les.

So( ial Implications of an Aging Population. Problem assesmnems and exploratory
teseint 11 on the sex «msequences of a t hanging age distribution. The emphasis will
be on the lunge' film sot ial aspects of gerontology.

Technology-Related Transnational Problems. Problem-or ienmi 'milt id i scipl Mary
irsan h will be applied systematically to led technology-relateti transnational
!nth( y issues which heed urgent attention by the United Stales and the intonational
community.

New Problems and Projects

Other resean h will be undenaken to provide needed assessment and exploratory
rest inch in response tot real lye, innovative ideas and approaches, whene the societal
problem satisfies the general RANN c rites is but falls outside of the above-def ilwtl areas or

the programs of RANN.

25



Inter-
governmental
Science
Programs

26

I I I NATI( AI. SCH.:SCE 'N DATION awards grams to enable State and local
lc% ek of go% omelet to tie% clop new anti impioved ptugrams and institutions for the

small( applit ation of stivilcv and tychnolop to go% erninental problems, and for the
utilization of resew( h resulting from NSF applied research programs.

The objectives of the in tut go% ernmenta I Science Programs are to:

:Vivien( 1. the understanding of peddle issues and problems having scientific and
technological content at the' State' and local levels of government.

Improve the capability of State and local government institutions for defining
their research and technology needs and seeking ways 0. facilitate the application of
It'statt h to civil sec for problems.

Demonstrate. innovative science anti technology planning and decisionmaking
processes relevant to State', local, and regional problems.

Promote and strengthen Federal-State-lot al government and private sector
research and utilization relationships.

Stimulate public and private sector user capability to implement RANN
(Research Applied to National Needs) results.

The proposed activity must involve a problem of general interest to State and local
governments. Preference will be given to innovative approaches to the development of
models for governmental use of science' and technology. Activities supported may include
development of mechanisms, manpower, and education programs (involving State and
local government officials), technology assessment and forecasting studies, research
utilization and information transfer, and exploratory studies to help develop science and
technology-related innovative policies and prow ams for State and local governments.
Institutional support may be' provided to assist in establishment of centers for

governmentally related science and technology applications. Conferences and seminar
projects at the State, regional, and national levels, and projects to collect and analyzedata
on State and local scientific and technical resources may also be supported.

Eligibility

Proposals may be submitted by units of State and local governments and their State,
regional, or national organizations, legislatures, professional schools, State academies of

science, colleges, universities, and nonprofit institutions. Proposals combining
academic institutions and units of government will be' of particular interest. There is no
requirement for matching funds, but normally applicants are required to share in the' cost

of any proposed activity. Contractual arrangements are made on occasion with profit -
making organizations for the performance of work in which they any uniquely qualified. _ _

Proposals may be submitted to other Federal agencies for partial support and to NSF
for those activities that fall outside the' program scope of other Federal agencies.

Deadlines

Proposals may be' submitted at any time; processing of a proposal requires
approximately 6 months. Informal inquiry to the' Foundation may Ix' made to determine
whether or not a potential project would qualify for support.



Experimental
Research and
Development
Incentives

NA Fit )N , F.Nt T. 1.1 )1' NI). )N supports it progiam designed or
!um d expel 'mental eudent t t (int cluing t at totes int (lithe. tvleide the Federal
"viinntin might use it) int wits(' lilt .11)1)lit anon anti list' 01 st 4. anti RI1111011/g in

the ( it it set tot. like obit.' ti% es of the. progiant are;

Identify institutional bait iers to innovation
lest pptopt late Federal I.I.1I()11 S hit h Might lethal V Slit II bank's.

The plow am will pro% tele a bx us ill the Federal strut true for testing %at iotts means
of accelerating the rate of tee Ini(dogie al innovation itt the ptivate. and publie, see tors of
the economy The plogiant twill summit Nu kgtotinel studies to itlentif. and understand
barriers and blockages to the technical intimation process in selected areas of
appl it it and plorimems CII U It) investigate int -elm ives inivittivil to ovoinv
these blot kages. Ea( h experiment will support tests of the effect of a specific incentive
ince kunst') on a barrier (a set of barrios whit It inhibit the innovative. prexess.

AlViiti Of ( program interest int hale.;

Testing and validation by Federal laboratories and approved private testing
laboratories of new products that significantly extend the current state-of-the-art and
which have their primary market ill the public sector, i.e., municipal, city, county, State.,
and regional go% ernmental public services.

Cooperative R81) activities between colleges and universities on the one hand and
industries, industrial associations, professional societies, mat and nonprofit R&D
institutions, Federal laboratories, or State and local governmental entities on the other
hand, The cooperative R&I) proposal may include two cooperating institutions or multi-
institutional arrangements. The proposed research activity should be for .product,
process, or service development of primary interest to the. nonacademic institutions and
in which one or more academic departments have a parallel or col lateral interest.

Urban and public smor technology transfer mechanisms that involve and explore
improving the effectiveness of the mks of;

Universities
Public service institutions
Non-Federal governmental jurisdic lions
Research institutes
Corporations and Federal laboratories

Institutions interested in this area may submit proposals alone or jointly to
support projects to test the effectiveness of incentives and technology transfer
me( hanisms to improve and accelerate the application of technology (products,
processes, or service systems) to needs in the public service sector of the economy. In fiscal
year 1975, projects will be limited to assessment and evaluation studies.

Planning and definition studies in the area of financial incentives to
tec hnological incentives,

Eligibility

Proposals may be submitted by colleges and universities; industrial or trade
associations; industrial organizations; and public service institutions, research
institutions, and nonprofit organizations, including State and local governments. These
proposals may provide for col labora t ive arrangemen ts with other universities, nonprofit,
and or profit-making organizations. Such arrangements are not mandatory.
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1)eadlines

Ploixisals iii t', by submitted in ittt. limy and should by submittuti in preliminin).
tottn tot negotiation and disc tission, Apinoximattly 3 to 6 months arr trtittityti lot
considytatitm 01 inophitis.

..irldttlimal Infmmat

ations shmild by ittltityssuti to: ()flit t. Exptlittetttill It8e1) YItius,
National St it.ttit. Fountlittitni, 11'ashington, 1),(:. 20550.
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IV. NATIONAL RESEARCH
CENTERS

The National Science Foundation provides support for the
development and operadon of National Research Centers established to
meet national needs for research in specific areas of science requiring
faci l it ies, equipment, staffing, and operational support which are beyond
the capabilities of private or State institutions and which could not
appropriately be provided to a single institution to the exclusion of others.
Unlike many federally sponsored research laboratories, the NSF-
supported National Research Centers do not perform specific research
tasks assigned by or for the direct benefit of the Government. They are
maintained for the purpose of making available, to all qualified scientists,
the facilities, equipment, skilled personnel support, and other resources
required for the performance of independent research of the scientists'
own choosing, in the applicable areas of science.

The Foundation supports four astronomy centers (National
Astronomy and Ionosphere Center at Arecibo, Puerto Rico; Cerro Tololo
Inter-American Observatory near Santiago, Chile; Kitt Peak National
Observatory at Tucson, Ariz.; and National Radio Astronomy
Observatory at Green Bank, W. Va.) and one atmospheric research center
(National Center for Atmospheric Research, Boulder, Colo.).

The centers are managed by the Office of National Centers and
Facilities Operations in the Directorate for National and International
Programs. More detailed information on each of these National Research
Centers is given on the following pages.
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National
Astronomy
and
Ionosphere
Center

THE NA' l'IONAI. SCIENCE FOUNDATION supports the National Astronomy and
lonosphor Centel (NAIC), a national center devoted to research in radio and radar
astionoinc and ionospheric physics. The. NAIC is operated and managed by Cornell

'niversity under «mtiact to the Foundation. The NAIC headquarters is locatedem the
Cornell University campus in Ithaca, N.V.. and the prim ipal observing fac ilities ate
located in Puerto Rico, 12 miles south of the city of Arecibo,

The' maj(n objee tire of the center is to make available to the' scientific mnnunity
visitor-oriented research fa/ ilities that will « mtri butt. significant ly to our understanding
of the Earth's upper atmosphere; the Moon, planets, and other celestial radio sources; and
the interstellar medium.

The primary instrument at NAIC is a 1,000-foot-diameter fixed spherical refletol.
In 1973. the original wire mesh surface of this instrument was removed and replaced with
38.778 perforat0.1 0.0.1-inch-thic k aluminum panels. The final alignment of this new
surface is in progress. When the alignment is completed in late 1971, the frequem v range
available for scientific research observation will be 12 times greater than before
tippet frequency limit will have been extended from 611 MHz to 7.2 GI 11.

Another upgrading projee t at Arecibo, also scheduled for completion in late 1971, is
the installation of a 150-kilowatt S-band (2.380 Milo planetary radar transmitter. This
project, sponsored by the National Aeronautics and Space Administration, will increase
the sensitivity and resolution of the planetary mapping capability at NAIC by a
thousandfold over what was available. in 1971.

NAIC provides telescope users with a wise range of research and observing
instrumentation, including receivers, transmitters, movable line feeds, and digital data
acquisition and processing equipment. The center also has a small permanent staff of
scientists, engineers, and technicians who are available to assist visiting scientists and
observers.

Eligibility

Ali qualified U.S. scientists and, on occasion, foreign visitors have. access to NAIC:
fat il it it's, instrumentation, and servie es, on a competitive basis, subjec t to priorities based
upon the se ion if ic merit of the' proposed research, the( apability of the instruments loch)
the work proposed, and the time available.

dditimial Information

Communications should be addressed to: Dire( tea, National Astronomy anti
Ionosphere' (:enter, Cornell Univosity, like( a, N.V. 11850.



Kitt
Peak
National

observatory
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TIF. NATIONAL FOUN1).A 1.1()N supports the Kitt Peak National
( )bst.' Satot S (KPN()), Ss hit h makes as ailable (twit al Iciest opus, observing equipment.
and isealt it suppo: t setvices to qualified st ientists.

The headquarters of KPN() is in Tit( sonAtli.; observing lac it's ale located at an
t'Ie saiiou of 6.800 feet on Kitt Peak, a mountain 10 miles tiinlihWeSt Of TL1CM)n. MIN() is
1111)pOi Milkt the terms of .1 «tuna( I betsveen the Foundation and the Association of
1'111%e:sines to: Reseal( It in Asti (moms , Int .

KPNO !nos ides the 1 ..S. Sc ientilit t ommunits with fat ilitie's for restart h in stellar,
solar and planetars astronoms 'Hie fat ilities consist primarily of ground-based
lelesmpes and tilt auxi liars equipment necessary to observe astronomical objects in the
opt it alaud i nit a: ed rgions of the elec. nomagnetic spec n um. l'he othervatory is a visitor-.
of iented tat Oils that visiting astunotners of 60 percent of the observing time on
the telest opes.

The major astronomical instruments at Kitt l'eak consist of: the new 1-incter
Iciest opt.. a 2.1-inetet general-put Pose tulle( tor optint lied for observing in the infrared, a
I .3.np.ter t asseglain tulle( to: for photometric anti infrared studies, two 92-centimetet
telly( tots tot bile( t photography and photoelec nit photo:lairs, a 92- centimeter cuticle
teed tassoc iated with the 2.1-meter tries( ()pet, two .11-centimete: telescopes used
1 nbuilt-11s lot photoelec nit photomen y. and a 31-t entimeter Schmidt. A I.5meter solar
ides( opt. is as inhibit. for ,Mat and planetars obse: s at ions. 'rite recentls completed solar
sac mint telt:m.(4w and magnetograph is used fur mapping magnetic fields of the Sun.

KPN() has .1 stall of resident scientists, engineers, and let imicians who 'ire available
to assist visiting Sc ientists and observers.

Eligibility

kl)Nt) makes observing time on eat h instrument available for the use of visiting
sc ientists. All qualified U.S. scientists and, on occasion, foreign visitors may use the
instruments, subjec I to priorities based on the sc ientific merit of the proposed research,
the capability of the instruments to do the work, and the available time.

Addit iomil Information

Communications should be addressed to: Dire( tor, Kitt Peak National ()bservatot
950 Ninth Chet rs Avenue, P.O. Box 26732, Tut sun, At ii. 85726.



Cerro
Tololo
Inter-
American
Observatory

THE NATIONAL SCIENCE FOUNDATION supports the Cerro- Tololo Inter-
Amera an Observatory (C1'10), an astronomical research center whose optical telescopes
and related facilities are available to qualified scientists from the United States, Chile,
and elsewhere in North and South America. Using telescopes made available by the
Federal Government and other organizations, CTIO provides astronomers with the
opportunity to observe those parts of the Southern IlemiThere skies that art' not visible
or not adequately observable from the United States.

The of serving facilities of CTIO are located on a 7,200-foot mountain in the
foothills of the Andes Mountains about 300 miles north of Santiago, Chile. The
administrative headquarters is in the coastal city of La Serena, about 60 mile's away.
CTIO is supported under the terms of a contract between the Foundation and the
Association of Universities for Research in Astronomy, Inc., which also operates the Kitt
Peak National Observatory (KPNO). Close ties are maintained with the University of
Chile.

Major astronomical instruments at Cerro Tololo include: a 1.5-meter, a 1.0-meter on
loan from Yale University, a 92-centimeter, a 61-centimeter Schmidt on loan from the
University of Michigan, a 61- centimeter originally established jointly with the Lowell
Observatory, and two 41-centimeter telescopes. A 4.0-meter telescope that is nearly
identical to the KPNO 4.0-meter will be available in 1975.

Cerro Tololo has a small permanent staff of scientists, engineers, and technicians
who are available to assist isiting scientists and observers.

Eligibility

Most of the observing time at Cerro Tololo is used by visiting astronomers. Qualified
scientists may use the instruments subject to priorities based on the scientific merit of the
proposed research, cue capability of the instruments to do the work proposed, and the
available time.

Additional Information

Communications should be addressed to: Director, Kin Peak National Observatory,
950 North Cherry Avenue, P.O. Box 26732, Tucson, Ariz, 85726.
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National
Radio
Astronomy
Observatory
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NATI()NAI. SCIENCE li()I'NI)AION supports the. National Radio
Asttotiont% Observant'} (NRAO), through which Gvernment-owned radio astronomy
la( 011ie, are made. a%ailable. to qualified scientists. The NRAO staff assists isiting
st ient ists With the. huge !mho antennas, tee civet s, and other equipment needed to detect,
Ineastlie, ;111(1 identify radio %caves III)111 ()MCI space.

WI's tot NRA() is in (liallottesVilk, Va.: (thserVin); are located
in imat in Gwen Batik. W. Vit. \RAO supported under the. terms of a contract
between the Foundation and Associated I'lli%ersities, Iuc. (Ail), 0 nonprofit
I 01-potation.

Major researc h fa( ilities at NRA() include. a 1-10-1o(n highly precise, fully steerable
litchi) tele.swpr, an in terferenneter consisting of three fully steerable 85-foot telescopes
t. ith a portable. .12-foot telescope for remote. operation; and a 300 -foot radio teleswpe.
steerable in dee I luat ion (latitude.) only. A 36-foot m(in) telescope operating at millimeter
wmelengths is lot wed at the. kin Peak National Observatory near Tucson. Ariz. NRAO
has a stall. of resident se ientists, engineets, 011(1 set knit ions.

N RAI) has also provided the. design for the Very I .argt' Array ( VIA) Radio Ty lescope
Fat ility to ht' (Inistriu ted by AI'l on the Plains of San Augustin near Socrro, N. Mex.,
over the next several years. This major new astronomical instrument will minivan array
of 27 radio telescopes, each 82 feet in diameter, to obtain celestial radio images
comparable to the photographic images obtained with the largest optical telescopes.

Eligibility

NRAO makes observing time on each instillment available for the use of visiting
sc ientists. All qualified U.S. scientists and, 011 occasion, foreign visitors may use the
instruments, subject to priorities based on the scientific merit of the proposed research.
the capability of the instruments to do the work proposed, and the time available.

Additional Information

Communications should be addressed to: Director, National Radio Astronomy
Observatory, Charlottesville, Va. 22901.



National
Center for
Atmospheric
Research

111% NA 1 ION AI. SCIENC:E FOUNDATION suppoi ts the National Center fin.

At mosphet is Reseal( NCAR %%nt h set -VCS as a final point lot an expanding oat Mal
h effort in the atmospheric sciences. NC:AR offers support services, fellowships,

and resean it facilities to qualified scientists %vork Mg in the field of annosphetic tesean h.

Headquarters and major laboratories of NCAR are located in Boulder, Colo.
Resean hat tivitics and ()pet at Um, are %smiths ide. Stipp)! t of NC:AR is provided under
the terms of it t 00 tract between the Foundation and the University Corporation fin
Atmospheric Research, a nonprofit corporation.

Resean h programs of NC:AR include investigation of the earth's atmosphere, of the
physic s of the Sun, and of the regions between the Sun and Earth. NCAR facilities in
support of NC:AR and of visiting scientists include a National Scientific Balloon Facility
at Palestine, Tex., a Computing Facility at Boulder, and an Aviation Facility at
Broomfield, Colo.

In addition to conducting its own research programs, NCAR participates in a
number of atmospheric research efforts conducted by Government agencies, university
scientists, and research groups on a national or international scale. Major efforts include
development of computer simulation of atmospheric global circulation patterns and
convective cloud processes, measurement of chemical constituents of the atmosphere,
theoretical studies and observations of solar-terrestrial phenomena, investigation of the
atmospheric conditions responsible for the formation of hailstorms, and development of
techniques to abate hail formation. More than 600 scientists, engineers, technicians, and
support personnel comprise the NCAR staff.

Eligibility

Visiting scientists study and conduct research at NCAR under fellowships and
research programs. NC:AR facilities are available to qualified scientists, subject to
scheduling considerations.

Additional Information

Communications should be addressed to: Director, National Center for Atmospheric
Research, P.O. Box 1170, Boulder, Colo. 80302.
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V. INTERNATIONAL COOPERATIVE
SCIENTIFIC ACTIVITIES

The Foundation encourages and supports U.S. scientific
participation in international science programs and activities that
promise maximum benefit to the U.S. science effort.

It is Foundation policy to foster the interchange of information
among scientists in the United States and foreign countries, initiate and
support scientific activities in connection with matters relating to
international cooperation, support basic research abroad (in special cases)
as a supplement to the national research effort, and provide support to
U.S. institutions or research which is to be conducted abroad.

Programs described in this chapter are administered by the Office of
International Programs (OIP) and complement other Foundation
activities in support of scientific research and science education. OIP
welcomes inquiries about any of the programs listed and encourages U.S.
scientists and engineers to discuss with this office plans and new
approaches to international cooperation in science.

OIP is a component of the Directorate for National and International
Programs.
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United
States-
Australia
Cooperative
Science
Program

HE NA 1.1()NAI. SCIENCE FOUNI)AT1()N awards giants to support the
pal ticipation (it U.S. so intists ill the United States-Australia Cooperative Science
Program. Australian funds support Australian sc ientists participating in the ploglain.

Three types of projects are supported in the program:

Sc ielltifti seminal, oi workshops
Visiting sc ientists
joint lesearch projec ts.

A bloc here des( ribing the l'inted States-Australia Cooperative Science Program is
available from the Foundation.

Eligibility

Fhose eligible to submit proposals are colleges and universities. nonprofit
institutions, professional societies, and individual scientists. Govermnntal scientific
organizations may also participate but generally have to provide their own funding. An
informal inquiry to the Foundation is recommended prior to the submission of a formal
proposal. All projects must be approved by the Foundation and the Department of
Scioto e in Australia.

Deadlines

Proposals may be submitted at any time; approximately 6 numths are needed for
consideration.

,dditional Information

(.011111111111CatiOnS may be addressed to: I 'Mull States-Australia Cooperative Sc ience
Pi ()gram, Office of International Programs, National Science Foundation, Washington,
D.C. 20550.
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United
States-
R8public of
China
Cooperative
Science
Program

40

'Ti E NAT TONAL. SCIENCE FOUNDATION awards grants to support the
p;utie ipation of U.S. scientists in the United State's- Republic of China amperative
Science Pt ()gram. Chinese funds support Chinese' scientists participating in the program.

Three types of projects are supported in the program:

joint research projects.
Visiting tic ientists.
Scientific seminars.

A blot-lime describing the United States-Republic of China Cooperative Science
Program is available from the Foundation, together with guidelines for submitting
proposals.

Eligibility

Those eligible to submit proposals are college's and universities, nonprofit research
institutions, professional societies, and individual scientists. The program is aimed
primarily at the' academic scientist; however, others may be considered. An informal
inquiry to the Foundation should be made before a formal proposal is submitted, All
projects must be approved by the Foundation and the National Science Council in

Deadlines

Proposals may be submitted at any time; approximately 6 months are needed for
consideration.

Additional Information

Communications may be addressed to: United States-Republic of China
Cooperative Stience Program, Office of International Programs, National Science
Foundation, Washington, D.C. 20550.



East
Europe
Cooperative
Science
Programs:
Romania,
Hungary,
Czechoslovakia

PR()( ;RAMS .1RE ()FFEREI) to fostet and suppott mien till( and
it hnologic al «x ipeiation on a bilinial basis bettseen the' I ',Med States and each of the'
wopela ling plogtains ate «Inducted and «mirdinated ht.1%%.1.1.1) the'

National Sc ient e Foundation and «nnpatable olganiiations ill flit' wolielating
0111111

1.111111 thc5c ploglain 5, lesau 11ot ientd woperatie ac tivities nia% ire «nichic ted
and suppot tell in an% Mandl 01 st ience and tec linology, including basic and applied
aspec is of the natural st km 1.5 and mathematic s, the engineering st iences, and the social
sc iences, and int hiding intidisc iplinaiy or problem-oriented areas. Support is offered
foi three. types of ac tit

( I) Cooperative researchprojects designed jointly by, and to be' conducted
«illaborati% ely lx.teen, a print ipa 1 investigator of the. United Statesand a pi inc ipal
investigator of the' cooperating fcneign country. Proposals are. submitted by an
American institution to the' National Science' Foundation and by the' institution of a
foreign in% estigatot to the' coordinating agency in his country.

(2) Seminarsmeetings of small groups of scientists of the' United States and of the'
foreign country, jointly designed and convened by American and foreign co-
otganizet s. A seminar may be held in the' I 'tilted State's or in the cooperating foreign
counn y. Proposals are. submitted by the American co-organizer or his institution to
the National Science Foundation and by the foreign co-organizer through his
institution to the coordinating agency in his country.
(3) Scientific visits visits of short duration for the' purpose of planning cooperative
scientific activities or conferring about coopetative scientific activities; also, with
Romania. visits of longer duration for purpose's of research, study, or lecturing.l'he
application of an American scientist to visit one or more of the cooperating countries
is submitted by him to the National Science Foundation: the application of a foreign
scientist to visit the United State's is submitted by him or by his institution to the
coordinating agency in his own mutiny.

Eligibility

Anwrican institutions eligible to participate in these programs include universities
and colleges, professional sot Wiles, academies of sciences, and other nonprofit scientific

gan ita tion s of the private or public set tors. Summit is available' for American scientists
who are I !.S. c it liens or who have at least 5 years of professional employment beyond the
doctorate in U.S. institutions and are currently affiliated with an eligible. IT.S.
institution. American scientists employed by profit-making organizations ale not
eligible for support.

Additional In format ion

The firm Imre CoopERATivE Sca:NcE PRockAsis: RoMAN IA, lit NGARY,
ClEcilOSIOVAKIA, BULGARIA; COOpERA URI REsEARCII, JOINT SFSIINARS, SCI EN tIFIC VISITS
is available horn the' Foundation,

Comunications may he' addressed to: Fast Europe Cocperative Science Progiams,
Office of International Programs, National Science Foundation, Washington, D.C.
20550.
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United
States-
France
Exchange
of
Scientists
Program
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11E NA FIONAI. SCIENCE FOUNI)ATI()N and the Centre National de. 1;t

Re( hen he Se lentil ique jointl sponsor an ex( hange of st ientists for study or tesvati h in
the mathematical, ( hetnic al, engineering, biological, and social sciences,
ilk hiding el (mount s. Awards ate not made in the. medic al sciences of in education or
business 1 ields.

Eligibility

Iiigible individuals an' c niter's or nationals of the 'tined States and Han( e who
will have earned a doe total degree of its equivalent normally not more than a yea's prior
to the comment einem of the ex( hange visit. Eligible institutions an,, for American
c,n any appropriate nonprofit French institution. Appropriate nom n ofit
institutions are institutions of higher education; government resean h institutes,
lab( natot ies, or 't'i'ters; and privately sponsored nonprofit institutes. The period of the

hange visit is normally between 5 and 15 months. Fmk h candidates may obtain
information and application materials from the Centre National tie' la Recherche
tic ientifique. American candidates may obtain information and application materials
from the address below.

Additional In formation

Commtmic ations may be. addressed to: United States-France Exchange of Scientists
Program, Olfi«. of International Programs, National Sc itmce Foundation, Washington,
D.C. 20550.



United
States-
India
Exchange
of
Scientists
Program

.1. s I 7 I

IIE NA FIONAL SCIENCE VOL :NDATION administers the partic ipation of
tentists and engineer s in a progiain of short-term exchanges with India for the pui pose

of exchanging tic ientific infOrmatin and planning MIMI.' scientific cooperation. hi
India the program is administeied by the Council of Scientific and InduStrial Research.
These organizations are jointly responsible. for approving each exchange visit. 'llw
National St ienc r Foundation pays only travel costs of U.S. scientists to and from India.
Within India, expenses are covered by the local hosts. A brochure describing this program
is available from the Foundation.

Eligibility

Individual senior scientists and engineers are eligible to submit proposals. The
evaluation of requests is based on the applicant's professional qualifications and the
merit of the proposed activity in India.

Deadlines

Prcitxmals may be submitted at any time.

iidditional In

Communications should be addressed to: United States-India Exchange of
Scientists, Off ic e of International Programs, National Science Foundation, Washington,
D. C. 20550.
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United
States-
Israel
Binational
Science
Foundation
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0N11'ED STATESSRAEL BINATIONAL, Science Foundation (BSI') tante
into existent e under an ;tgreement between tlw two Governments, signed on September
27, 1972. It establishes a program of cooperative scion if research and related activii it's to
be' conducted principally in Israel, to be financed with Israeli centency, and involving
scientists and institutions of the United State's and Israel. Activities must be' of mutual
interest to the I!nited States and Israel and concerned with science and technology for
peaceful purposes. At tivities dealing with scientific and tee linological infeninatiem are
also considered.

The BSI: is operated with the interest from a fund contributed to equally by both
countries. The U.S. contribution represents U.S.-owned Israeli currency, chiefly
resulting from payments by the Government of Israel for surplus agricultural
commodities sold under Public Law 83-180.

The interests and activities of the scientific agencies of the U.S. Government in BSI''
are coordinated through the Department of State. U.S. institutions may submit proposals
in either of the following ways:

(1) Directed to a scientific agency of the U.S. Government having a mission related to
the subject of the proposal. The agency forwards it to BSI: with comments concerning the
relevance of the proposal to the mission of the agency; jedgments as to its scientific merit
are the responsibility of BSI. NSF encourages the submission of proposals of high
quality which complement or otherwise relate to research supported under NSF
programs.

Such proposals may be addressed to:

Office of International Programs
T.S.-Israel Binational Science Foundation)

National Science Foundation
Washington, D.C. 20550

Phone: (202) 632-5796

(2) Directed to the following address:

U.S.-Israel Binational Science Foundation
P.O. Box 7677
Jerusalem, Israel

Proposals submitted directly to BSI* will later be' referred by it to the 11.S.
Government for t )11111Wilt.

Deadlines

Although proposals may be' submitted at any time. funding de( isions are made' in,
Febniary of each year. To allow senile ion time for evaluation, proposals should be
submitted in time to reach BSI.' no later than July I of the preceding year.

Additional Information

Inquiries about the preparation of proposals of interest to the National.Se knee
Foundation may be addressed to NSF at the address shown above. Single wpies of the

lonn "Application tot Reseal( h Giant" may be obtained from the same. address.
The plogram desctibed above is a program of the 1 'Mull States-Israel Binational

Science FOundation and should not be confused with Nati( ma I Science Foundation
programs. Consequently, institutions and investigators should aware that standard
NSF proposal and award guidelines and procedures are not applicable.



United
States-

. Italy
Cooperative
Science
Program

11E NATIONAL SCIENCE FO1!NDATION cooniMates the participation of U.S.
scientists and institutions in the United States-Italy Cooperative Science Program,

The objectives of the program are to promote cooperation between scientists of the
two countries for peaceful purposes and to provide additional opportunities for them to
exc hange idea,. skills, and tee lin iques: to attac k problems of particular mutual interest;
to work togethei in unique environments; and to utilize special facilities.

pc, of projects included in this piogram are:

( I) Joint resent ti projec ts.
(2) Exchange of scientists, in connection with approved projects.
(3) Seminars to exchange information and plan cooperative research.

Eac h activity in the program involves participation by scientists of both countries
and requires approval by the Foundation and by the Consiglio Nazionale debit. R icerche,
the executive agencies responsible for currying out the' terms of the' agreement in the.
United States and Italy. Nothing in the agreement is intended to prejudice other
arrangements for scientific cooperation between the two countries.

Funds for the support of the activities of America') scientists may come from any
source, which includes but is not confined to the regular research support programs of
the Foundation. In addition, limited OIP program funds are available' for the support of
visiting scientists, the' organization of binational seminars, and for developmental
cooperative research grants. Proposals are submitted to the appropriate funding agency
or institution in accordance with its normal procedures. At the same time, the U.S.
investigator sends a copy of his proposal to the address below, togethet with a copy of the
joint application form, signed by him and the Italian principal investigator. A brochure
describing the United States-Italy Cooperative Science Program is available from the
Foundation, together with instructions and guidelines for submitting proposals.

Additional Information

Communications should be addressed to; United States-Italy Cooperative Science
Program, Office of International Programs, National Science Foundation, Washington,
D.C. 20550.
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United
States-
Japan
Cooperative
Science
Program
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11E NATIONAL SCIENCE FOUNI)ATl()N awards giants to support dee
pat tie ipation of t .S. st ientists in the ['tilted StatesJapan C:ooperative Sc knee Pre 'gunnels
Japanese funds support Japanese scientists pat tic ipating in the program.

Thief! types Of projects ate included in the program:

(:01,petattt. ieseate It in all Of the ilittlifill sc it'llti'S,
Scientitit seminars.
Visiting scientists.

A brut Ilene clesc ibing the I 'nited StatesJapan Cooperative Science Program is
available from the Foundation, together with guidelines for submitting proposals.

Eligibility

Those eligible to submit proposals are colleges and universities, nonprofit research
institutions, professional societies and individual scientists. The program is aimed
in finally in the academic scientist; however, others may be considered. All projects must
be. approved by the Foundation and the Japan Society for the Promotion of Science.

Deadlines

Proposals for cooperative researe h may be submitted at any time; approximately 6
months are needed to consider a proposal. Proposals for seminars between October I and
March 31 must be received by the preceding February 28; for seminars between April I and
September 30, the receipt date is the preceding August 3I. Proposals for visits to Japan
beginning between any July 1 and June 30 period must be received by July I of the
preceding year.

Additional Information

Communications should be addressed to: I.7n ited States-Japan Cooperative Science
Program, Office of International Programs, National Sc ience Foundation,tion, Washington,
D. C:. 20550.



United
States-
Latin
America
Cooperative
Science
Programs

1 HESE PROGRAMS ARE OFFERED to foster and support stint coopera don on
a bilatet al basis between the United States and several Latin American countries. The
National Science Foundation coordinates the pantie ipation Of U.S. scientists in these
programs under Agreements of Scientific. and Technical Coopetation with the
appropriate counterpart agencies in the countries invoked. Formal agreellienti for
whit it the Natitnial tic ten( c Foundation is responsible lane been signed withArgentina,
Brazil, and Mexico. Other countries in Latin America may also be onsidered.

Undo these programs, reseal( h-oriented (Jo/xi-advt. ac thities may be conducted
and supported in any bran( h of science, unless specifically limited by mutual agreement
between the coordinating agencies. Support is offered for three types of activities:

Cooperative researchprojec is designed jointly by and conducted collaboratively
between print ipal investigators from the United States and from theooperating foreign
country. Proposals are submitted b a 17,S. institution to the National Science.
Foundation and by the institution of a foreign investigator to the coordinating agency in
his country.

Seminarsmeetings of small groups of scientists of the United States and of the
foreign «minify, jointly designed and convened by U.S. and foreign co-organizers. A
seminar may be held in the United States or in the cooperating foreign country. Proposals
are submitted by the U.S. co-organizer Or his institution to the National Science
Foundation and by the foreign co-organizer through his institution to the coordinating
agency in his (-canary.

Scientific visits visits of short duration for the purpose of planning cooperative
se ientific activities or conferring about cooperative scientific activities; also, visits of
longer duration for purposes of research. The application of a U.S. scientist to visit one or
more of the coopating countries is submitted by him to the National Science
Foundation; the application of a foreign scientist to visit the United States is submitted
by him or by his institution to the coordinating agency in his own country.

Eligibility

11.S. institutions eligible to participate in these programs include univei shies and
colleges, professional societies, academies of sciences, and other nonprofit scientific
organizations of the private.or public sectors. Support is available only for U.S. scientists
who are .citizens of the United States or who have at least 5 years of professional
employment beyond the doctorate in I '.S. institutions and are currently affiliated with an
eligible U.S. institution. U.S. scientists employed by profit-making organizations are not
eligible for support.

Additional Information

communications should be addressed to: United States-Latin America Cooperative
Science Programs, Office of International Programs, National Science Foundation,
Washington, D.C. 20550.
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United
States-
Spain
Cooperative
Science
Program

r
111' NAHONAI. SCIENCE FOUNDATION, through a special program funded by

the Dpattinet of State. provides U.S. support to Spanish projects in science and
technology under the terms of an Agreement between the Governments of the United
States and Spain. The present Agreement terminates in September 1975; 1 new
Agreement is expec led to succeed it.

The plogian's objectives ale to strengthen Spanish sc lencc and technology by
making available U.S. scientific and technologic al resources, both human and mate: ial.

Project proposals. which must originate in Spain, are presented by the Government
of Spain to the GOVC111111011 of the United States annually, through diplomatic channels,
and are then reviewed by the National Science Foundation with the Directorate General
for International Technical Cooperation of the Spanish Ministry of Foreign Affairs for
feasibility.

Types of projects included in the program are:

Joint seminars, held in the United States or Spain
Cooperative' research between U.S. and Spanish scientists
Study travel and training of Spanish scientists in the United States.

Eligibility

The present Agreement calls for cooperation in all fields of science, engineering, and
technology; urban and eilVit011111(111a1 studies; and agric ulnae.

U.S. scientists are welcome to participate in seminars and cooperative research
projects supported by the program and are encouraged to correspond directly with
Spanish scientists and make their interest known. Only projects which are officially
approved by the Government of Spain and forwarded through the U.S. Embassy in
Madrid can be' considered for support.

Additional Information

Commtinic ations should he addressed to: I'nited States-Spain Cooperative Science
Program, Oftic e of International Programs. National Se ienc e Foundation, Washington,
I). C. 20550.



International
Science
Studies
Program

liF .(a).11. OF the International Science Studies l'rogi am is to de% clop a
boil% of tilt it.tl informal icni about the mechanisms, problems, and bet wilts of
intonational mien( at tivities. Through this program, a limited !auntie! of stutlies
concerned with research, science education, science administration, mutt science
olganizaticin 111 arious regions and «ninnies will be supported. It is anticipated that
these studies IA III l ontlibute to the intellectual and sc holm ly resources in the field of
international st lent e.

Eligibility

Proposals may be submitted by colleges, universities, and nonprofit institutions.
Normally, applicants are required to share the cost of any proposed activity. Contractual
arrangements may be' made' with profitmaking organizations for the performance of
work for which they are uniquely qualified.

Additional Information

Communications should be addressed to: International Science Studies Program,
Office of International Programs, National Science Foundation, Washington, D.C.
2050.



Scientists
and
Engineers in
Economic
Development
Program
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LE NATIONAL SCIENCE FOUNDATION, through a special program funded By
the Agent y for International Development (AID), will provide support for individual
U.S. scientists and engineers to apply their experience to problems of development in 39
countries currently receiving assistance from AID.

The program's objectives are to enable I .S. scientists and engineers to share
expo lent es with then counterparts in developing countries who formulate and conduct
spec ific research and education programs contributing in a direct way to economic
development in their countries; establish long-term collaborative relationships between
U.S. and foreign institutions; and increase the capability of scientific- and technical
institutions in developing countries.

Types of projects included in this program are:

(1) Research/Teaching GrantsAn individual may apply through his institution
for support to enable him to conduct research or teach for 9 to 12 months in an
academic institution of a developing country. Grants may provide stipend plus air
travel allowance for scientists and dependents. Local costs in the foreign country
must be met by the host institution.

(2) International Travel GrantsAn individual may apply for an International
'Travel Grant to engage in research or teaching in institutions of developing
countries for a period not to exceed 9 months. Grants will provide the cost of
economy class air travel plus a small amount of incidental expenses. Per diem and
local costs must be provided by the host institution.

Eligibility

Applicants are limited to scientists and engineers from U.S. academic institutions
with at least 5 years of postdoctoral or equivalent experience in teaching or research and
who will return to their institutions on completion of the project.

Proposals will be considered in the following fields: engineering, physical sciences,
earth sciences, biological sciences, social sciences, and science education.

Fa idence of the host institution's support for the proposed project must be shown.

Additional Information

Communications should be addressed to: Scientists and Engineers in Economic
Development Program, Office of International Programs, National Science Foundation,
Washington, D.C. 20550.



VI. SCIENCE EDUCATION

The major objectives of the NSF Science Education Program are to:

h'lp assure the Nation of an appropriate variety, flexibility,
quality, and number of scientific and technological manpower with
greater participation of minorities and women.

Improve science education to meet the needs of a broader range of
Ntudents and to increase substantially the number of persons who make
effective use of the processes and results of science in their work and
personal lives whether or not they are engaged in scientific or technical
occupations; and understand public issues involving science and
technology.

Improve the effectiveness and efficiency of science education
through the application of improved programs involving modern
educational technologies; new instructional strategies and
methodologies; and knowledge gained from research on the processes of
learning and education.

Finds ways to increase the impact and effectiveness of the
Foundation's Science Education Programs through research, problem
assessment, and experimental projec N which can point to necessary future
program directions.

Program activities are structured around five major themes:

Improvement of Education for Careers in Science
Development of Science Literacy
Increasing the Efficiency of Educational Processes
Problem Assessment and Experimental Projects
Support of Graduate Students.

The following summary provides a perspective of the objectives of
each of these themes and a brief description of the related program
elements. The descriptions are not intended to be guides for the
preparation of proposals; such guides should be requested separately and
are referenced in each description. The great majority of proposals for
projects to improve education in the sciences received by the Foundation
are submitted by colleges and universities on behalf of their staff members.
Proposals may also be submitted by nonprofit organizations such as
professional, scientific, and educational societies; research institutes and
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aboratories; and educational consortia. Proposals from individuals
acting independently of institutional sponsorship, State or local school
systems, and industrial (profit-making, commercial) organizations have
not normally been direct recipients of Foundation support for projects to
improve science education. Prospective proposers should consult the
specific program guide for preparation of proposals regarding details of
eligibility. In requesting guidelines, send a separate postcard for each
publication desired and identify by brochure number and title. Requests
should be addressed to:

National Science Foundation
Forms and Publications Unit
Washington, D.C. 20550.

Other inquiries related to the respective programs should be sent. to
the staff unit referenced in each program description.

a
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Improvement
of
Education
for Careers
in Science

(:ENTRA1. ()BJEGFIVE IS to help assure an appropriate number, variety,
flexibility, and quality of piolessional scientific and technological manpower, with
greater pat in ipation ethnic minority groups and women, to meet the Nation's needs.
Programs are addressed not onlv to the problem of maintaining the quality of training in
the traditional scion e dist ilines but also to the development of new instructional
patterns and new heat tit initial programs, single' -1)t inteillim ipliinu y, leading toil wider
vat lets of st ientific mid 1)164 al t alert options for individuals ranging hum secondary
st hot)t graduates to giaduate &glee-holders.

The following progiants ate inc luded:

Secondary School Program
Mato ials and Instruction Development
Instructional Improvement Implementation

Alternatives in I ligher Education Program
Alternative Degree Programs
I)evelopment of Insult( tional Materials and Modes
Science and F:ngineering Technician Education

Faculty %Vorkshops
Faculty Beware h Participation

Instructional Sc ientific Equipment Program
Senior Foreign Energy Scholars

Continuing Education for Scientists and Engineers

Student - Oriented Program
Student Science Training (for high ability secondary students)
Undergraduate Research Participation (for undergraduate students
Student-Originated Studies (for undergraduate and graduate students)

Ethnic Minorities and Women in Science
Minority Institutions Science Improvement

Experimental Prtijec is and Problem Assessment

SECONDARY SCHOOL PROGRAM

The primary objet live is improvement of mien( e courses and curricula offered at the
secondary school level to give high school students the best possible foundation to:
so e- tec Imology-related careers. There are two main lines of attack.

Materials and Instruction Development

Support is provided for major ( (Anse development and a turf( 11111111 imptovement
pwjec is of national import whit h Will protfut t. entire «nn se pat kages or module, %chit h
an be flexiblv fitted i..to existing in new c muses. The package Ina) include, in addition

to the basic text. auxiliary materials such as laboratory exercises and investigations,
teat het education materials and strategies, and supplementary audio-visual materials.

()hie( tine is to the a apahility of the edit( ational system In into l,u t %vitt'
learners in vvav s that %vitt maxim i/eedut anoint! benefits. (Met kinds of at tivities ate also
supported int hiding, but not limited to. generation of guidelines for t urricula thiough
t0niferent es and seminars, analv sis of curt ictilinn materials, development of tsoun
entets lot teat het,. and reseatt h into the learning process.

Proposals mav be submitted at anv time. Ptospec live propseis are tecittited to
(10,( /Ow 0101 plojee is in it incliminiii so the (an dettimine
whether a formal pull iosal c an be considered, for ptoposal submission guidelines,

bun 111111 MATERIALS IN INSI HU:110N 1)1.VE.I.OPNIESiT, PR.-(b1.1.1.14.
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Instructional Impro% mem Implementation

Atilt it les assot laird with imino% jug classroom instill( be directed Iowan!
the implemet um ion of new course mate! ials in the c lassroom. Attention will be to( used
on Winking with key individuals and with groups 01 tic pools mid school systems. All
am% ides. including in-service tea( her education, will be directed toward fostering
sin 4, essful iinj)lementation majtn titrlieIILtiitl and (muse developments in school
systems. A noun Hi will generally be git en to new approaches developed with Foundation
Stipp( in. Iloweer. assistance will be provided for implementation of educational
programs developed through non-NSF-supported activities when thorough,
comprehensive evaluations support their effectiveness. The decision to support an
implementation project will be governed, primarily, by the quality of the material and by
its demonstrated potential for gaining wide acceptance. Other criteria will also be
applied in assessing the merits of the proposed implementation plans, including the
extent of « num it men ts of ti( hot and aSSOCiated histitutiou5, the' appropriateness of the
instructional staff. cost effectiveness of operating plan to achieve desired results, etc..

Eat h proposal will be expected to designate those aspects of the implementation
plot ess which are Its primary concern. These might include familiarisation with
alternative (-tarn ula or approm hes: exploration in depth of a selected runic ilium fin
«immined users; training of resume e teams for long-term dissemination and
maimenatu t': installation in a significant segment of a school system; or some other
fot mulat ion of an imple'me'ntation' sc helm. most apptopriate for a given local situation.

Deadlines

The deadline tin. submission of proposals is August I. For poposal submission
guidelines. request bloc lune INSTRIIONM. iNiPROVENIENT IMPLENIENTA FION (E-75-1).

Additional Inlorniation

Communications mat be addiesseti to: l)ivision of Pre-College F.ducation in
Science, National Sc fence' Foundation. Vasliington. l).C. 20550.

ALTERNATIVES IN HIGHER EDUCATION PROGRAM

In cn del to enwin age and facilitate c flange in !light.' edm allot] to meet c hanging
requitements tuna( atlemic training. this program will suppoi t the cleat ion and testing of
altet native undo guiduate and graduate programs in science and technology that will
Novick the pi ofessional skills needed in nidat 's sot lett., and will assist in the
development of new modes of delivering ediu ation anti the exploiation of economic al
alternatives lot introducing new prc warn options into the existing system of higher
ethic ation. AIR.: represents a majoi Foundation effort fin using on the development of
quality ience education that will give students greziter flexibility and a broader range of
areet t hones than tot met programs that were large'!' single-discipline oriented, This

al tivity is designed to test altenretives to meet these' needs and will plastic sewn
separately identified approaches.

Alternative Degree Programs

Suppott will he provided to colleges and ten ivet sides tot design and implemental icm
of c urric uluni prototypes that, as alternative's to typical basic science research-ciriented
bac( alaureate, master's or Ph.D. degrees, lead to a wider vat lett. c neer optic ins II) at eih
of recognized national need. Institutions may propose entitely new undergraduate
gtaduate degrees or the restructuring of existing degree programs. In either case, a
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significant element of experimentation must be present, resulting in a meaningful
depollute Innn traditional degree programs.

Development of Instructional Materials and Modes

One of the major avenues for the improvement of higher education in science in the
past has been the development of c ureic idol- materials for use in a traditional lecture-
recitation-laboratory format. NSF priorities are now shifting :oward newly emerging,
problem-relevant subject areas, and toward the search for more effective and efficient
modes of delivery. Thus. the focus of this element of Al -IE will be on the creation of
modules. courses, curricula, or instructional sequences in newly significant science- or
engineering -based problem areas, and on studies of novel delivery systems for both on-
campus and off-campus instruction.

There is considerable flexibility in project format or topic. including
experimentation with alternative instructional mocks, with new materials aimed at
development of problem-solving competencies. with applications of tnodu lari/at ion and
self-pacing. and with independent study. Only those projects that demonstrate the
likelihood of use on a national scale will be supported. Preliminary proposals are
required.

Deadlines

Proposals may Ix. submiuM at any time. Request brochure number E-7-1.5 for
guidelines for the submission of proposals for Alternative Degree Programs and
Development of Instructional Materials and Modes.

Science and Engineering Technician Education Program

The primary objective of this program is the development, demonstration. and
evaluation of a limited number of new or alternative collegiate-level programs that
provide for the education of technical personnel to support scientific and engineering
activities. Prototype programs should provide technical personnel with a sound
scientific and technical basis for «mtinuing professional growth throughout life, an
ability to adapt to future technological advances. and job entry skills for productive
employment in scientific and engineering activities. Priority will be given to projects
which emphasise the basic core of scientific and mathematical principles underlying
technical applic at ions and various combinations of carefully selected specialised subjec t

areas which are responsive to recognitvd, national manpower requirements for technical
support personnel. To minimize duplication of effort. existing or pending basic science
core materials will be modified and used whenever available. All program and materials
will 1w developed in flexible formats that assure ease of adoption by the various
institutions engaged in technical Mutation and will incorporate, whenever possible,
actual or simulated lam tic e of the technical specialty.

Deadlines

Proposals may be submitted at any time. Request brochure E-7-18, Sens:ca.: Am:
ENGINEERING EDUCATION PROGRAM.

College Faculty Workshops

The focus of (:ollegt. Faculty 1\'nkshops is also on the creation of modules,
monographs. «mrses, t urricula. or instill( tional sequetu es in newly significant science
or engineering areas. The. project format. hoevet. is the development of these
instruc tional materials and modes with the aid of prat tic lug «)llege Litt silty. College
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Lit hilt sciet ( tnin lbw(' Own talons as Iva( hers and their knotyledge of the
anti t apabilkirs 01 students to v()) k of tesearc it sl holm s in ( waling:m(1

testing ( min tilai maul ials tot tindetglachi:Ite students of sc ielice,

Deadlines

Ptoposals itta% ht. stihtuttictl ,iris time. Request btu( Mute immix.' E-71-0,(:(.t..(,F.
1'ml I I% VORKNIIITIPS.

Facult. Research l'articipatin

'Flt Fac tilt% Reseal( Pat ti( 'patio!) Plogiam Nos ides oppotimitis fin collegeand
unit visit tea( het, to pat ti( ipate dining the stimmet in the ongoing ac tit ities olf
laboiatot ies engaged in teseattli tltt ptoblems of national ititcycst anti on( ct ti. In this
( ( minion% r inicinit lot tilt engage in %sot k on at icsraic labotatot ies
of industrial oiganitations, independent resean h labotatoiies 111 institutes. and
'abut:tun it's Maintained 1)1 GO1P111111rIll agent its. The purpose of the Fat tli1t. Itesearc it
l'at tic ipat ion l'ingtani is torn( otilageatdassist tea( hers it; reevaluating the relevant col
then sc ience insnuc lion to the needs and requilements of situlentsand so( lly. Proposals
Mr 111111(1 horn Ihr IA and governmental fan ilitis ()titling the tesean I;
((Nun nin ities; suppot led ptojec Is air announce(' to interested academic fan ultt in au

annual 1)mq:foto. OF FALI1.1.1' PAR TICIPA HON.

Deadlines

Request bloc lute E-7517 for guidelines ton the submission of ptoposals for
Fac tiltt Reseal(h Pat ticipation. Thedeadline fot receipt of pioposals under this program
is ()( tube) 1. 197.1. Request bin( Imre number E-75-23,1)110ICIORY OF FA(:11.11' RIthFARCII
PAR I ICIPA HON. 1111 .III :411110111R ellIt'lll Of resent h oppoittinities atailable in 1975.

Instructional Scientific Equipment

The lihn tit tional St ientith Piquipment assists its impio% ing
tindetglacitiate si len« education lit pint iding pat tial suppott lot the acquisition of
s( i( equipment ovine(' in implementing an improted on new tincletgiaduate
nisi! lit Ilona' ploglain in one on more of the sc jokes. 'Myr' sities, wileges, and 2-teat
«dirges ill the Unite(' States or i t s tot itot its that are intiodueing improved t cllll se, of
insti lit lion in the so lours al the tincleigtacluate fete) ate eligible foe suppot t bt tltis
f)loIi4t tin. Gtantsate madeon mat( hin fund basis in %yin( h the gianteeprovitiesat least
5(1 pet( ent of the ((isl of the equipment.

Deadlines

Request Mot lure ittimbei .-75-15 for guidelines for submission of ptoposals for
Ilistlut banal Scientific Equipment. 1)eacilint. tot teteipt tit pioposals untie' this
ptogtam is 1)ecembei 13, 1971,

Senior Foreign Energy. Scholars

:1h pail of an effoil lo lilt tease the scope and depth of enigyrelated teseini
development, and educ animal at tit ities, the Senn)! Foreign Enogt. Sc holm, 1'lol;t;un
will lit 'de ;mina' assistants to slet led U.S. dot instititilms to eitithle
appioximately '20 distinguished loteign sc ientists col slime then expel ise ill enetgt-
!elated fields (luting a period of iesidence in the t 'tined States...1 significant additional
benefit anti( ipated is ins teased (oopetation within the inuational s( it
«miminiitt . Situ c so lets. ()I 'poi ninnies ( be of fried in this program, gtoups of Ito of



molt. nisi itutions that assot jaw togedier to shalt. in 1 he present col adistinguished visitor
ate en« nii aged to submit a woperatist. proposal.

Senior Foicigit Energy St holm., are expet till to tarry out at their bust institutions
ac 11% ales plans in energy-related fields in the mathematical, physical, inedit al,
biologic al. enginet ing, and social sciences. In this program, energy-related fields are
limited to those lear arras stu h as mid and oil shale, solar unrgv. and
geothermal netg III whit It ihe institution has a vt.r- sitting bast. of expertise on whit It 10

Deadline's

Retitle',! brut hurt. number F..75-38 101 guidelines for submission of proposals for
etcadeutit institutions wishing to sj tonsor a Senior Foleign Ent.' g St holm-. The deadline
for tut eip1 of proposals tinder this pn twain is January 15, 1975.

Additional Information

Communit alions tont erning Alaimo lye 1)egret. Programs, l)eveloptiinit of
Instr uc tional Materials and Modes, and Sc kilt t. and Engineering Tel hiin ian Education
may he addressed 10: Materials and lostrut tional IN.%elopment Section, Di% 'slim of
I igiter bun a tit HI in Scivin t., National Silence Foundation. Washington, 1).(:. 20550.

(:omintinicalions 1-0111 eining College Faculty %Vol kshops. Fat ulty Reseatt h
Part it ipation, and Instructional Sc km ific Equipmeni may lw addiessed Ins!t tic holm!
Improvement Implementation Section. Divisitm of Higher EtItit anon in Si jell(
National Science Foundation. tVashingion. 20550.

(:01111111111it al ions wncerning Senior Foleigh Entg St holars may be addressed to
Senior Foreign Eitel gs. Sc holars Program, Division of Higher Etlut anon Iii St ience.
National ient t. Foundation. t'asitington. D.C. 20550.

CONTINUING EDUCATION FOR SCIENTISTS
AND ENGINEERS PROGRAM

I'he objet ii%r is io lint' diet five was 10 «minute piofessional edit( ation of
ictaisis and engineers in ihe nonatademit labm force. With ihesteadil int leasing rate

of a« tontilation of st ienlifit and it.t htlit al kiimvledge has c ()me an int leasing rate of
obsolest en«., a1 great et omomic and ma ial « )51 to (mph >(.1 s, emplmees, and ill(' Nat ism.
F.c c)tiotnit ally feasible means must be found 10 afford to ille st kilns! and enginei in the
labor force ()ppm ninnies io keep up-to-date and 10 do it in a cost-effecti. manner.
1)evelignnent of appmpriate stihjec I matter and &lively systems whit 11 give plomise of
im teasing iht. availabilily, (tidily, and elle( of continuing ducation %yin he
supported. with die print ipal focus being on expel 'menial prole( Is cachet 111:111 011 lilt'

111111301f of proten met !holism,.

Deadlines

Proposals may be stibmined at am Retitle,' blot Imre numbet 1.17 1-5.
A1.1.1RN.t I iVI S IN III(.111R P:1)11".1I ION, fin guidelines fol the submission of ptoposals. (See
aim). Problem Assessment and Expel imental Projects on page 04.)
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Arlt !Minna Inftirmatum

(d)Inllltllnt ations tttal be addressee! to: Imam denial Improvement implettletitatitn
Set lion, 1)i% ision of Higher a lion in Sc ience, National Science Foundation,
Vashington. 20550.

STU1)ENT()RIENTEI) PR()GRAM

The Stutlent-Oriented Program has two closely related goals: ( I ) to provide talented
students with scienc t. learning opportunities above and beyond those normally available
in most formal 5( lent t. education programs in the Nation's schools and colleges: and (2)
to lilt lease the tat leo of insti tictional modes and Of institutional patterns Of instruction

denionsttating to both students and faculties the t aim( ity of students to be moll% met!
b independence and thus io amyl gt eau.' tesponsibility for planning and carrying out
then own learning at tivities.

Students kitht easily and well when they feel that the need to learn is in harmony
with their own self-interest and sense of what is important. A central mechanism for
developing this feeling of «flinet taco between academic studies and the real world is to
oiganizt histt net ion around problems whit h a SttRit'llt Call perceive as being significant,
problems whit h art stated in ways whic h allow a young person to recognize and
understand, front his own perspet live, the nature and importance of those problems.

To provide experient es beyond those normally available to students,Si and at the same
time, to bring the potential benefits of more open-ended, less tightly guided instruction
directly to the attention of those who determine teaching patterns, the Foundation
supports the at five participation of students with faculty in special!} designed
instill( hon and or investigative work. In the various types of projects, the role of the
fat ranges from central and dire( ti%e to strictly advisory, but in all cases the projects
should stress int-teasing independence and responsibility for the student.

The Foul ulatitfli invites submission of proposals for support of three types of at tivity
directed toward at hirving the primal' goal stated above.

Student Science Training (SST) (for high ability secondary students)

SST will 011111 to support %minuet st knee programs, established by academic
institutions and nonprofit laboratories. aimed at testing the aptitude of outstanding
set ondary se hool students lot st kit«. by }flinging them into dire( t coma( t with teat hers
and research a ientists of re« tgnized «fflipeten«.whoc an provide them with (1.111( iiti011id
experiences in st lent e and mathematics beyond those available in the usual high school-
curses.

Deadlines

Ptoposal deadline is 0( tube! I I 1974. Request bloc hure E-75-7,SrupENT-ORIENTED
PROGRAN1, for guidelines for submission of proposals.

Undergraduate Research Participation (('RP) (tot nutlet gtaduate students)

l'RP projects are aimed at providing experiences, through participation in reseal eh,
that will enable undetgraduate students to glow in independent t., and will at the same
time demonstrate the potential of this kind of at ti% ity as an adjunct toot as a replacement
for traditional formal t lassroonl instill( non.

Proposals Illa be sit btilit It'd in any st ieutitic dist ipline, but within those dist iplines
or specialties in whit h energy-telattd restart II is feasible, highest priority will be given to
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jet Is that fall within the Foundation's definition of "energy-related general researe li."
Fite I kids of se knee identified as energy- related art. listed in the Student-(h kilted
PlOgtalit

Deadlines

I'rolxesal deadline is September 20. 197.1. Request bum hurt. E-75.7, Srttms.r.
ORIENTE:I) PROGRAM, for guidelines for submission of proposals.

Student-Originated Studies (SOS) (for undergraduate and graduate students)

Tlw general aim Cif SOS is much the same as that of I1RPthe provision of student
experience in independent, self-directed study, ;aid demonstration of the effectiveness of
sue h studs as an adjunc I to or replacement for traditional, formal course workhut the
mec hanis is different. In SOS, the. projects are wholly student-originated and student -
managed, with faculty in a strictly advisory role, in contrast to I'RP, in which the faculty
plays a guiding role and the student participates as a junior colleague. While the
program has been addressed primarily to undergraduate (with some graduate students
permitted in principally undergraduate groups), it will now be Open also to groups of
graduate students. The general requirement is that the studies be' conducted by
multidisciplinary groups and be concerned with problems of the physical, biological, or
social environment.

Deadlines

Proposal deadline is November 15. 1974. Request brochure E-75-7 STUDENT-
ORIENTED PROGRAM, for guidelines for submission of proposals.

Additional Information

Communications may be addressed to: Office of Experimental Projects and
Programs, National Science Foundation. Washington, D.C. 20550.

ETHNIC MINORITIES AND WOMEN IN SCIENCE

The objectives of F.M%'S are to study and test educational mechanisms and to
support experimental models aimed at discovering and promoting more effective
methods of increasing the flow of women and ethnic minority group members into
careers in science. The program will move along two lint's:

(a) supixat for college se knee improvement, to establish nude] ()pennig science
education programs designed to surmount the roadblocks hindei Mg the movement of
ethnic minority group memlx.rs into c areers in science; and

(b) support to academic- institutions or education-related organ itations to assist in
developing a better understanding of the nature and origin of the roadblocks to science
careers for women and minorities and in designing methods of overcoming these
obstacles.

Minority Institutions Science Improvement

The program of Minority Institutions Science Improvement is to assist in
developing the undertapped resour«.s available in ethnic minorities by increasing the
involvement of minorities in scientific c areers. Support is provided to 2- and 1-year
institutions of higher education whose enrolhaent is predominantly Blae k, Native.
American, and or Spanish-speaking to assist in unloving or overcoming impediments
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to the involvement of their students in se ientific activities and in strengthening or
developing effective instructional procedures preparing their students in science.
Institutions are expected to develop plans for improving their capabilities of serving the

ietice educational needs of their minority st talents. Support is provided to an individual
institution proposing .1 se len( e improvement plan for that institution. or to a consort him
of two or mine iustit iiions cfefinling c unman) problems and finding it both advantageous
and c ost-effective to propose a cooperative science improvement plan for the onsort i um.

Deadlines

Request brochure number E-75.8 for guidelines for the submission of proposals for
Minority Institutions Sc ience Improvement. Proposals may be submitted at any time.

Problem Assessment and Experimental Projects

Support is also provided for problem assessment studies and experimental projects
concerned with improving the movement of women and minority group members into
careers in science, Information regarding these activities is included in the dis:ssion of
Problem Assessment and Experimental Projects found on page 64.

Deadlines

Proposals may be submitted at any time. Request brochure E-75-8, MINORITY
INSTITUTIONS SCIENCE IMPROVEMENT, for guidelines for submission of proposals.

Additional Information

Communications may be' addressed to: Division of I ligher Education in Science,
National Science Foundation, Washington, D.C. 20550.
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IN ACV, thr goal is to ill( 14 1111

11111111)11 ui 1tY)11% It) Atli(' 11)111iIkt IISC ()I the of .1 e. as well as the

[omits of .4 ientilic dist 1)%(.1%, to then tstnk anti petsonal lice., whetlit to Ina they au
engaged in .14 11.111iii«)1 IC( !Wit al 04 ( 111)4111/11S.

.ks inn sot lei% bet times mint. and let Inilgitaii% based. mote and mole people
air het outing engaged in at ti% ities of in inakim.4 tlec isions that lequile st ion di( of
tic hint II !magi/mild, and the is an int )asingly wide lange ol lobs at all louts Ito

%%hit In sc lull«. Ilaining is high! % useful, if not esst.inial.

( :)n( intently, the Nation is making the benefits ol more eclut t ion a% inhibit. 10 molt.

id it. c inlet.. Out st hoots :tic now at «intimidating almost the t".n.iie hool age
population and ale thus tat rd with an int leasing di%eisit of talents, capabilities. and
4.11(1'! aspitations, Et) meet the needs of these students, a %id,. %al it% tea( !ling
mate' ials nu:st be dolloped. There must be available teaching mater ials that t an he
matt lied to the. learning abilities of both the theoretit ally inclined student who learns
readily from the printed page and the. more !nautically oriented student lio teams best
Itom "hands-on" materials and tangible models.

The 1)lopinent of St lent r Litelacy tivity is subdivided into mu elements; an
Elemental Si 11001 Progt ant and a Secondary St land Program. The common objectives
int hale the dlopmnt and implementation of materials whit

(Mer a meaningful null ii(111 U) the fields t micerned
.te based on topics of inhlent interest to t hildren tit teenagers
Requile a "hands-on" learning approat It
Selt. as a sound foundation for later (Ilia ational experiences
()fi! superior educational returns for little or no increase in investment
Can be used %%idiom Icing-trim reorientation of st personnel

'These two programs, which are (bulled at students who may of may not choose
t meets in st lent r, will operate within a fin mat essentially the saint. as that of the st lent e.

artier -on kilted Set uncial y Sc NH)! Pit des(I ibeti under Improvement of Etlia at ion
for (4ieris in St lent e (see. page 53.)

Deadlines

Materials and l.structio I)evelopment, Prat. -t lege. Ihoposals Ix. i nett at

any time. Prelintininy ploposals att. unlined. Request E-75-3 for guidelines lot the
submission of proposals,

Instructional Improvement Implementatin. The deadline for submission of
proposals is August I. Request E -75 -1 101 guidelines for submission of Proposals.

Additional Information

(:oninitinit ations should be addiessud to: Division of Pre-Collegt. Etlut anon in
St ient to., National St lilac Foundation, %Vitsliingtoti, 1).C. 20550.
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Increasing
Efficiency of
Educational
Processes
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1 a nil i F OF 1 I1F.SE ati%itics is to implo%e rile( i%eness and eflic ienc in
sl len( «ha anon. I evo maim appmai hes to at a better 1, ,Line beuvven t osts and
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Illitirl iI111)11.11 Plugholt Restick tot uses on a few major models of nelv
appioadies to the otgantiat management, deli% , and «Anent of «Luc ;Mon.

TECHNOLOGIC:AL INNOVATION IN EDUCATION

supp: I is plvided for the development and innovative application of «nnputing
and !elated commit:tit anon ti imologies its «Ilk at ion. The objectives of this program

thity are }unma through three separate' program elements:

Technology and Systems, which provides support for the development of
Iet lutology and techniques applicable to education and for projects lOcused on the
testing and evaluation of special systems.

Applications and Courseware, which supports projects aimed at t he developtnen t,
testing, and evaluation of innovative applications, new instructional concepts, and
c outsmart' in selected disciplines, and the development of mechanisms to disseminate
and facilitate the widespread use of these products and concepts,

Special Projects, which supports projects designed to explore and develop theuse
of modern communication tec hnologies for effective and efficient instruction.

Deadlines

Proposals may he submitted at any Brow. Because extensive planning is usually
involved in project development of these types, interested persons should discuss their
ideas with program staff before submitting proposals, For guideline's for submission of
proposals, request brochure E-74-9, TEcnNotoGicAt. INNOVATION IN EDUCATION,

EDUCATIONAL PROGRAM RESTRUCTURING

The Edit( at ional Program Restructuring at ti vi t les ate experiments designed to lead
to major changes, rather than to relatively minor modifications, in the way education is
done, with the goal of improving the elf« tiveness and efficiency of the educational
proc ess. To this end, support will he provided to assist in the design, development, and
evaluation of a few major experimental models of new approaches to the (again/teflon,
management, delivery, and «uncut of sc len«. education. Emphasis will be placed on
design and development for results that can be evaluatenand documented. The aim is the
!s' t.t,c non of generalitable and transportable results.

Program areas of focus for the near future are as follows.

Restructuring the Undergraduate Learning Environment (RULE)

RULE aims to support comprehensive c hange of c allege or university
undergraduate sc len«. instrik tional programs. Priority will be given to those ptojei is
whit h more nearly dies t the student's «npick. hat ning environment. Since changes of
the sc ope envisioned will sometimes necessarily include nonsciene e areas, when.
appropriate, proposals will be considered jointly with the National Endowment lot the
Iluntanities.



Pre-Service Education of Teachers of Science (PSTF.)

'ppm I will he provided lot the development and dissein Minion (Airlck' programs
tot the pre-set vice education of teachers of prec ollegt.level se lent e.

State, Regional. or Urban Systems of Science Education (SYSTEMS)

Support w ill be provided for experiments and demonstrations to provide models of
new approai hes to the « nirdination of efforts of schools. « leges. universities, State and
local government. and private agencies in selecting a specific objet live as a target for
education !dorm. and developing and exec using a toordinated. collaborative plan for
at hit's log it,

Deadlines

Proposals ina be submitted at any time. Because extensive planning is usually
incolved in project development of these types. interested pet sons should disc uss their
ideas with program staff before submitting proposals. For guidelines for submission of
ploposals. It'citicst blot E-75- 10. Ept.c.ATioxm. PROGRANI RESTRI.VITRING,

Additiuttal Information

(.01111111111it atiolls MO- be iitItil('sstli to: Office. of Experimental Projects aad
Programs. National Science Foundation. Washington, 1).C. 20550.
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IN( .14.E.SE 11 IF. EFFC;FR'ENSS anti impat t of NSF (anti other) programs
dile( ied towaul I he implorement of s( ience educations,)11, support is 'Amide(' for studies
and expel internal projet tsdiret ted tmvitici a variety of pioblemssome identified by NSF
and some by inch% iduals outside the Foundation. Studies 'should be designed to provide
millet standing of and pet haps to !impose possible solutions to some of themore pressing
c intent or foreseen ittoblems of silent veclut :Mon. Experimental projects are expected to
tea out of test te( Imiques or educational lot 1 nats that may 'no% itle cost-effective soltit ions
to identified problems in science education.

The following ilit'ilS 11:111' been identified by NSF staff for ploblent aSSCSSIllelit
,etches:

Studies of barn lets to implementation of titAly dtAeloped materials and Inc )(les of
instl tic t ion at the plc.( ()liege and post-sec uncial levels, and of ways to overcome them.

Studies of new. anti elle( five was of maintaining intel let tual vitality of c ()liege
and t1111% sit fac ulty menthers, in the face of leveled-off college emollinents and reduced
fat tilty turnover.

Studies of the c rent state and or effectiveness of continuing education for
!nit( tic ing st lend sts and engineers.

Studies (supplementing those t tirrently funded by NSF) of barriets to the
movement of women into c areet s in sc lento and technology.

Studies (supplementing those currently funded by NSF) of barriers to the
movement of ethilit minorit glom) members into a incurs sc e and tet

Studies (il ways to provide st e edit( at ion to persons typit ally outside the
tonna' cttucatiutt s stem.

Studies of %vilys to introduce student scienc t. project activity into high st hook
during the regular sc hoc)! veal.

Those who ino be interested ill «unlit( Ong studies in one or 11101e of the above ateas
ale invited to send a posit aril (a separate card lot ea( It study) explessing that intetest.

The following areas have been identified by NSF staff for expel internal projet ts:

Iltojec is to de% elop s to inc lease the it%ailabilit of high school student project
a( tit sty as pall of, 01 its an adjunct to, the sc hoof\ tonna! at ademic year

lilt)jt1 IN (supplementing those c intently funded by NSF) to de% clop and test ways
to int !vase the 111111bel of ethnic !ninth' it menthe's in eilitTIS ill stiellet%

l'ioje( is to cle%elop and lest effe( tine w a% s to pm% kit. 5( ten( e (Ilia at ion to pet sons
tpicall outside the lot mal edut ation system.

()jet Is to de% clop impl()%ed techniques of (lain:16(m of science edit( ation



Those who itta be interested in cot 'duct ing experimental projects ill °nem more of
above divas alt' invited to send a post( aid (a sepal a Iv card for each project) expressitig

that intetest.

Postcards expressing interest in the above areas lot studies and experimental projects
should be directed to the address listed below. For general information about how to
submit proposals lot studies and expel imental projects related to problems other than
those identified above. request blot-hurt. , HATEn Sruntis ANn
EXYF.RINIENTAI. PitojEcrs.

.-ltitlittuticil Information

Communications should be addressed to: Office of Experimental Projet is anti
Programs, National St lour Foundation, Washington, I).C. 20550.
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I11.: PRINIAR ()BJECUIVE (4. the Foundation's program of supinnt fin ad% ant ed
stud) is to assmi. that the Nation's most talented gladuate students itt them ient es obtain
the c'tltu net essitt% to, be lune a c Ate of hist-lint. irscan hers needed b out
het litiologit all) based sot leo. 'he Gt admin. Fellowship l'uogi un is iustitiiniii.1 in this
objet tier.

.nothet ti% v is tlitining of si ieutiiie and e'ngiiu matipowei %pet lin all% to
help meet the Nation's eneig% problems. The Entig%-ltelittet1 rainerships and
I'ostelot tonal Filog%-Kelitted Fellow.ships sttpiti at this (4111 Ike.

GRADUATE FELLOWSHIPS

It is exp.( tril that in file al %eat 1975 the nationall% «nnpetitie(itaduati. Fellowship
Pl)gram %ill pro% ide apinoximatel% 500 new 3-%eitt fellowships. to lie ziwattled to
beginning gratin:tit students. In addition, approximately 1.000 lot-year invaiders will
be supported. The competition is open only to uititens or nations of the United States.
This' ompetition is administered for Ihe Foundation by the National Rescind' Conn( il.

Fin the logiani annotint einem (-75.12) write to:

Fellowship ()hi«.
Itesearth Count it

2101 C:onsiiittlion A%enue, N.tV.
Vashingtim, 1).C. 20118

The deadline for this ploglitin is 1)uttlibei 2, 1971.

FACULTY FELLOWSHIPS IN SCIENCE APPLIED TO SOCIETAL PROBLEMS

Approximately 90 fellowships for tunnies of 3 to 9 iti,liiths are planned for award in
fist al year 1975 to help faculty members in juin( a and community colleges, colleges. and
universities In oink!' their !wispy( fives in the appin mums of science to the problems of
our society. The competitnnt is open only to c iii/rns or nationals of the ['(tiud States
who are at the nine of application a member of the scien«. teat hing fatuity of it I '.S.
institution of flight.' eelttcatiuu. For the program annount-ement (E-75-37) write to the
I)ivisil m of I ligher Edination in Science, \animal Science Foundation, %Vashington,
D.C. 20550. The deadline for receipt of appl it al ions in this program is February 7, 1975.

POSTDOCTORAL ENERGV-RELATED FELLOWSHIPS

.1pploximatel 90 fellowships fin triunes of 6 to 121nonths air planned fin awitul in
fist al %eat 1975 to !emit postilin unals %%lio haw demonstrated a spy( ial aptitude for
tesearc It and %vim have an intost Iii enetg-telated problems. The. ompentio is open
onl to c iti/rns Cu nationals of the United States. Flu the pmglain annotinwinent
37) mite to the National Reseal( h (:Dune if at the address given above. The deadline for
let .ipt of apple aUotts in this program is December Ii, 197.1

ENER(;V-RELATEI) (;RAI)UATE TRAINEESIIIP PR()GRA111

Eitogy-triatd glachiate naineeships ate offeted to help meet the N'ittion's emeiging
needs tot a 'cloak and plotessional espri laity nained eneig -whited wink.
Itt 1975. applox inlaid% 80 new intineships will In'ilWit111(11101 glatillitieSilld of enog -
!elated pioblems.



1)ot total-glancing institutions may obtain information tont ruling the plogiarn
1%1 itiug fot !n em lune Immix.] 1.-75-20; the deadline for lei cipt of institutional proposals
is 1)ee embet I. 197.1, An ;trim nine einem of institutions rel riving await!, will bea%ailablt.
hum the Foundation alter NMI( h 2-1, 1975. Inch% iduals should apply olds ;tftt'r this date,
three I1t to die awarder institutions and nut tlw National St lent e. Foundation.

NATO FELLOWSHIPS IN SCIENCE

:11 the. request of the 1)eartment of State, the. Foundation adminisleis two
fellowship ptOgrin ts for the Not ti Atlantic 'Treaty (hganilation (NATO).

NAT() I'osulot meal Fellmvships. Afvatels are made to 1*.S. t ith ills fen full-tiu e.
posulot torat irvei study ill st len( e in c (mimics 111;11 members of N.111) (ening than
the. I 'Mud States) of in other outttries %dile h t ()operate. with NATO, Approximately .10
awards will hr made in list al year 1975 to outstanding individuals who have sec itly
mei% et! tor will soon reo.ir) dot toral degrees in science. Evaluation of applit ants is
based on their academic mends, letters Of tee ommendation, and ability to carry out the
at tit it ies plow-anis ittoposett in the applicat ions. This plergram is designed primal lot
applicants %Oro have le.teir.ed their doe torates within the' past 5 yens. hot the program
annount emort, request bum hurt. E-75-13.

NATO) Senior Fellowships in Science. 'Iliume awards art' made to senior U.S.
m ii iItists for short t isits abroad to study neww scientific techniques and developments in
«mimics that are members of NAT() (other than the 'tilted State's) or in other countries
which cooperate- with NMI). Tenures range. from 30 to 90 days, and awards t art- travel
and per diem allowaiurt's. An application must Ire at crmrpanied by a statement from all
appropriate official of the applicant's home institution (1cm-tilling the expected benefits
to the institution it the fellowship %vete awarded. For the program autumn( ement,
request brc whine E-75- I I.

TRAVEL GRANTS FOR NATO INSTITUTES

The Foundation awards travel grants to enable. young I',S. scientists to attend
certain NMI) Achanced Study Institutes. These meetings, held usually during the
summer and varying in length from I to M weeks, permit exhaustive treatment of a given
se lent ific topic. (;rants normally t over the cost of the round-trip air fart. involved. Flie
direc tots of the institutes are invited to nominate I itiiens for these awards hunt
among those admitted to theit institutes, and these individuals are then invited to apply
to the Foundation for grants. Therefore, individuals should make their interest in a

. NATO Travel Grant known to thediree tors of the. institutes they %visit to attend. I .ists of
institutes eit h suppent an available from the .Vocinclation annually around
Nlitt-t h.

Additmnal Information

Column:lie at ie Ills should be addressed to: Fellowships and Tiaineeships Sec lion,
Di% ision of I light.). I.:dm:Mon in Science, National St lent r Foundation. Washington.
D. C., 20550.
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Science
and
Technology
Policy
Office

I Ii. 1)1R1.:( :101t OF THE National Se lent. Foundation has been designated the
Plesident's Se ience. Ad% iso and Chairman of the Federal :otincil for Se len( v and
Tee Intology (F( :SI). In addition, responsibilities forme.' assigned to the Office. of
Science and Fee Intology ( OS.I') have been transferred to him. Its this role, the Dire( lot is
responsible. tot pit iding advit e and analysis to the President and agencies in the
Ext.( wive. Office of the President 011 111i111Crti involving science policy, and acts as the
President's tepresentative in various international se wiitiiic and technological ac ti it ies.

The Directot, as S( ieuc e ..td% iset, is tesponsible for:

Pi.o% iding advice. «mstiltation, and u.commentlations on national e it ilia n
mien( t. and tee Intology policy (natters.

1)eveloping technical opti( His related to the solution of national problems in the
civilian area.

Appraising the overall effectiveness of ongoing Federal and national R&D el fe tuts
and recommending policy and program actions toward the achievement of national
goals through civilian science and technology.

Serving as the local point for coordinating Federal R&D programs.

Interacting with academic and industrial communities on broad matters of
iene v policy so as to further their participation in strengthening U.S. scien( e and

technology.

Providing advice, assistance, and c ()ordination its furthering U.S. international
science and technology objectives.

The Science and Technology Policy Office (STK)) has been established in NSF to
provide central staff support for the Director in the performance of the above.

The fiscal year 1975 program of outside grant and contract activity will reflect the
needs for detailed studies and analyses to support the development of policy options and
possible program initiatives. Major thrusts of the program will be twofold: (1) studies of
the process of science policy formulation and the. methodologies which contribute to this
process: and (2) specific analyses of problem areas, data gathering, and development of
forecasts and analyses of the consequences of potential policy options. Examples of the
types of studies to be anticipated are:

!Niel initiation of the comparative position of the I :.S. technology base (sector by
sec tor).

Determination of the impact of Feeler al .policy international technology
transfer.

Polk y analysis for scientific ally based programs where decisions ultimately
involve a reconciliation among a number of desired national objectives (e«momi(

environmental quality, Limn able balance of international trade, and maintenance
of 4. ompet itive advantage).

Utiliiing modeling and fore( asting tee hniques. Evaluation of the possible impact
of sc ientifie and le( hnological pub( y options.

Review of selected se joie(' poll: -y topic 5 through university sc ienc e polic y

.Analysis of defined poll( y issues in areas sue has materials, environment, e( oil Ny.
and health.

Poll( c studies in intetgovernmental sc ieme and the role of Federal hnology
sharing programs.
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DC1(1(4)111(.11( )1 IltA Illeth()ds (11 ( multiunit ation ht.t%vven SIT() and the national
glint!), letusenting s( 1t ttt cant' tet hnolog% poll( intrests. NIvans to he explored Will
int hide tegional !intim% and s%nipo..1.1 Will' the aid of piolessional MM anti UR.
Nati( ma! At atlentivs of it and Engineri

IVICIIII1/1,111(41 II OW dirt II% till.N1 ,(ICI trd aplIhlt ilt's to Fedi.' a l
stk It iiN 1111111111(' UM' tti RkI) tat ilitics and tesotitt

Anal% sis ut illy t onstlittilit ol 'emulator% poll( lei on industt la! intimation.

DvatIlines

Pt( tposals ina% he submitted ;It an% time dining the %eat.

Aridttrunal Imornuarml

Commit:mat ions should he adthessed to: St lent and Tedlitoloy Polity ()Hitt.,
National St Foundation, Vashington. 20550. 4
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rifI PRIMARY pt Itp()si. oF this tti(c is 10 )1m-ult. 10 the Dirt'( 101, III support of
his tole as Selo r isei to the. President. an independent sonic c. of ad% it t. and analy sis
of eitelgy Rkl) and ()diet enetgy elated plow ants ttn 11W I)% the Exec of the
Plesident.

'Hie mug! am is tIrsignd to assist the Dil( tot ill the petIonnant e the following
lum

Pio% itling analysis of spec flit issues and Self% led progiams !elated to eneig%
jilt hiding energy supply tet hind( ,j4 les. clielgy demand and onset% anon, and eneigy -
!elated aleas of en% onmental, onotnit and sot iologit al leseart h.

Developing a gncial systems Itainewolk lot the evaluation of nig% Itkl)
ploglams, and de% eloping apinopt late t l iteria for assessing the merits of iiktividal
technolt Nit al apploat hes.

Identify ing and 1(4 ommending to the Exec utive ()flit e of the President t lint al
needs in eneigy R &D.

Providing independent assessment of en% notimental, health and safety simulate's,
and identify ing necessary additional lesealt li to intjnove standard setting.

NIaintaining awateness of t Intent plans and viewpoints of industry and
assoc lin ions on !natters 'elated to energy RkI).

Determining ways in %vhicli universities and other tesearh organ i/ations can
make then most elk( (lye contribution to energy R&I) front a research and manpower
viewpoint.

The' program will utilize existing data and rt'se'au fl spolisorecl by other agent its and
other \S1. programs to the maximum extent feasible. Spee ial studies will be t ()minuted
and supported, lit et-, to meet the bjec lives of the put vitin.

Eligibility

work of this program is 'x.114)1111(11 by a group of analysts responsible to the
()ffic e of the Dire( tor, and through grants and contracts with universities and other
appropriate organizations.

Study proposals whit 11 are supportive of the program plans will be considered for
awards. The program of studies will 1w a coopeiative effort involving the analy tit al staff
at the Foundation and a limited number of extramural grants and contra( ts. It should he
noted that this program does not fund. efforts to undertake energy RID. Rather, its
responsibilities are assot iated with the determination of what types of energy R&D
should he undertaken.

Deadlines

Proposals may he submitted at any time during the year.

Additional Information

Communications should be addressed to: Office of Energy R&D roll(v. National
Sc lent e Foundation, Washington. D.C. 20550.
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Cc tNSt 1.\ AN 1 %VI III .1.111". IXPRESSF.1) ftrcds ihr I...J.( mite ()Hitt. of thc
l'ftsultit. flit (:ongfss, And th Nation,11 ieno 1.oundation, thy of National
Rx.1) Assessment pm% idys an anal% tit al t apobilin snl WI% ()bin sis &line
options ,0 %k Igaid inlhitu ing the t ihni ion 14 st Witt r Intolog1 to the

\of in I lir 1)1 o,11.011 Ncks Io Ilic snitlit% ciffinnt polii options %vial

'Indy' standing of let hnologit al mum otion esses and the benefits and cost to

sot it% Hot% illg horn I( 1)101111mi( .11 intimation.

I he at tit 'ties of the pioglain inc hide:

En« nuaging lest ort 11 that gill provide glean.' insight into tec Imologic
inn( ation and how 11 I an «mil ibute to notionol proposes;

Stipp)! t ing tsau li that %%Al empil vet if% 1)%1)othest.. and m t oust.-

tut, t lylationships useful to public polic dee isionmakers:

Pupal ing anaI tit al summaries of past and c intent rematch findings on
I,t:1) linologicol intimation:

Suppling objet tits' ;malt se, of poll( S options whiled to Rkl) hnological

Milo% ation.

Hie plogia») c whist, of three elements as (fest 111)111 below. All three elements .11c.
Mien eloted in their «intern for understanding plc esses, measuring die( ts, and
ariol /Mg p)ll( implications assoc %vial tec Imological intimation.

(;mernment and Technological Innovation. This pogrom clement examines the
elk( Is of Go% eminent activities on the atm )tint, rate, and direction of tut hnologic al
irrn;ition tine hiding R.k1)). purposc is to provide a bast. fin' .analvting
Go% CI nilltin n1%161'10011 in technological innovatic )11 anti to identify Government
folic y options anci prat tars which might increase tht' contribution of science and
let linolog S to thy .Nation. Emphasis is on analvsis and assessment of rylationships
between poll( iv,. soc ioec (mount t onditions. and the processes of technological
Unto% anon from the perspec tive of Government Jit)lit5 options and dye isioumaking.

Current tesearc It topic s fall into the following categories:

Goveniment Deuisionmaking Allocation Of Resources
Parents, Antitnist. and Maiket Strut titre
Regulation and Intimation
Topic Poll( Studies it) .%leas of National C:onc

Socioeconomic. Effects of Technological Innovation. This pogrom element
identifies. measures. and examines the trot ioe«momic Ole( Is of tee hnologic al

inlim anon. ft seeks to implme the eptual fianitAvolk and tee Imiques available to
idynt 'Iv and measuie the sot ior«momit voi iables and relationships needed to assess

poll( t, problems and of It ions involving tcc Itnoltit ical 11111()VatiOri. Thisrit'illent stresses
int leasing the empit It al information about the elle( t of tee Imologit al c hangeon spit if
soc'ito.1 'Hanna contlitious.

Cumin testate h topic s fall into the following (augur it's:

Myatt. and Publit Remo), hum Tee hnologic al Irincivation Um hiding
distiihutin of winos. «mu ibutions to ploduc cis itv. and magnitude. of inputs)

El f refs of International Tec )%vs and 1 .evels on I t.S. onornic 11'elfare.

Fet Imologie at (:hatige. mid the. Supply of and 1)emand lot Matti ials
Individual %Veil-11ring and Technological (:hatige



Processes of Technological Innovation. This program element examines
sinn la' Mies anti differences in the way research and development and innovation occur in
civilian sectors of the economy. The purpose. is to improve the to of the
variables that influence those processes, including the effects of private and public
involvement. Emphasis is on studies of the decisions and activities mule: ly ing
innovation.

Current research topics fall into 11w folk swing categories;

Innovation Processes in the Private Sector
Innovation. Processes in the Public Sectar
Comparative Studies of Innovation Processes in the Public and Private Sectors
The Individual in Innovation Processes

Eligibility

The %vol.!: of this program is perfonned by a group of analysts, responsible to the
Office of the Director, and through grants and contracts with universities and other
appropriate organizations.

Study proposals which are supportive of the program plan are considered for
awards. The program' of studies is a cooperative effort involving the analytical staffat the
Foundation and a limited immix.) of extramural grants and contracts (about 25 pet year).

Prof-in:taking and other organizations are eligible to participate. in the National
R&D Assessment Program on the same basis as academic and nonprofit in ganizations,

Deadlines

Proposals may be submitted at any time during the year. Appnwitnate4 3 to 6
months. should be allowed for review and decision.

,4dditioal No; mation

A detailed program plan and additional criteria for proposal preparation and
submission are available from the Office of National R&D Assessment, Nutiona I Science
Foundation, Vashington, D.C. 20550.
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I IF, I.: II( Al. AND In 'MAN %%due Implications of Science and Tet hnology
Pt ()gram was established in 1973. A primary aim of the integrant is to identify and analyze
the ethical and human value aspects of taw developments in science and technology at
the earliest possible lime. It is also cone emed with the related questions of the nature e
values, the ways in whit h st fence and technology are affected by the values of external
t;t()ups, and the (line al and % a Inc( ( empt n lents it there are any ) of st ienct. and ter Imology
themselves. 0111% original projects call be considered for support. but they must be built
on a working familiarity of the work which has already been done in this area. 14 the %et y
mimic of the ptoblems involved, most approaches will have-. to be multidisciplinary,
involving social scientists, natural scientists, engineets, historians, philosophers, and
laws its, to name some of the most obvious groups.

In addition to c ()winning its unilateral support of projects in this area, the Nat ional
Sc knee Foundation is pupated to support worthy and appropriate scholarly activities in
this field in collaboration with the National Endowment for the humanities (NH
Activities to be t onsidered for support include research and other forms of scbolarly
iusestigatio)1, mi and curriculum development, conferences, colloquia, and similar
ac ti% it ies. All projects should show promise of national impact. It must be emphasized
that this program will supputt only .studie.% of the kinds of topics specified above. No
support (an be given to jnojec is tor components of projects) concerned with the
foollulation, enactment, ter implementation of value-based polities or regulations.

the' NSF and the NLII have established procedures which will enable them to work
iti c lost' collaboration in this program. Proposals for research or other activities in this
field may be submitted either to the NSF or NEI!. depending on their primary
orientation. If the subje( t of inquiry falls within the physical or social sciences Or 501111
branch of tee lmology. ot if the approach to be used is primarily scientific, the proposal
wt mid be more appropi late for NSF. If the subject of inquiry is primarily humanistic or if
the approach is pi imarily philosophical or historical, the proposal would be more
appropriate. lot NEIL To some extent, the disripl ines of the investigators and the relative
presence in absence' of quantitative factors may also serve as a guide. Through
coe adulation bet With the Iwo lotifidatioos, proposals may he' nansferred from one to the
other as indit and b the subject matt', availability of funds, etc. In appropriate
instances, there may he joint funding of approved proposals.

Eligibility

I 'iMersitivs. colleges. and nonprofit organizations in.iy submit proposals for
con,ideration. !owe% rt. ill this Pr(Want, pr-submission dim 11551011 with appropriate
stab of either foundation is «nisidered desirable.

Deadlines

Proposals may be submitted at any tune; howevt, puxessing of proposals usually
monies -1 to $ months.

Add/trona/ bif9rPnation

Propose' s should consult NSF Impel tam Nod( t. No. .18 and appropriate NSF
blot hures site h as GRANTS FOR SCINIFI(: ANNOI
EDI .C.A.1.1()N PROGRANIS, and of lot the Research Applied to National
Needs Prinpain.

Comineini( ations should be dire( led to: Fan( at and !Inman Value Implit ations of
Si hen( e and Ty( Imology Ploglitin. National St ienc e oundinion, 11'itshingion,
20150.



I11% NA 1.1()NAl. SCIENCE l'Ol'NI)ATION awards grants tor Woad institutional
use to colleges and univei sines, based on federal research awards from ans one of the
Federal depattnunts o amen( ies teo)ting obligations to the Committee on Academic
Science and Engineering. These are flexible funds lot use at the discretion Of the
institution to sttengthrn and balance sc fence plow inns of rescind) and ethic ation. The
funds ina not lx used lot inclitect costs.

Eligibility

Institutions eligible to aly for grants under the Institutional Giants for Science
Program are colleges and universities receiving Federal research awards, excluding those
of the Publ4 I kith!' Service, during the latest fiscal year IJune:30)1ot wide h data
is available. Grants made 1) the Foundation through its pmgrams of Undograduate
Research Panic ipation, and Student-Originated Studies also establish eligibility fin
Institutional Grants and are included in the base for their computation.

Deadlines

The applic ation deadline tor this year's rogram)) is I)ecember 1, 1974. Grants will
be announced in February 1975,

Adds/jowl/ fonnatio

t:onttnuications should he addressed to: Institutional ( ;rants for Science Program,
Division of I lighet Education in Science, National Science Foundation, Washington,
D.C. 20550.
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'1111 NA 11( st :11.1N( .1. l tlt'\l).\ 1 1( )N trael giants to
assist s( abtad lot (m l the fullue% pin poses;

t I .kitentling international st lentil it wrigiesses and meetings;

121 ( )1)1,1111111g ()I cm inImmilltult III Olt' di( its (t1 baste Irwin( h. s( irllte
!du( anon. se It lit e infoi inaol ot Info! illation selaiing It) intonational it It tttlflt
iflolants and ass( m land at tit Ines:

ial Cupiating in intonational st intitit .1( tic Ult,.

ititittatimiiii tune! i, titintd .iII 11.111.1 (,111,ttit the I iiitetl stair, mid it,
Canada, 111(1 It) kilt),

\.l selci t, it hail! meetings. in aicas Of paint lila, intorst to the
foundation, fin whit h !).11 tit 11 41111 %lippt 111.1t 111 Atalit(1,

1111(1 ILI! lc MAI I Id% (1 giants made to Mill\ hind's me based on, and nu! mall
It), the reitiialent flit (II 011MII ail 110111 travirt
Isides. 01 is mplotd. to his destination abioa(1 and 1(10111. .1 per diem ina be paid
\ctn.!) ineli%idual is tiat cling ;Is a itllIt'sr111,1111' 01 OW U.S. 61
intr1 mg:mindful, ()I 1 '.S. loud it utganitation hint tinning as a national
inmbri (Cl .111 intonational toga:II/alio:1. Ita(.1 must hr b flag (auk's. ext ept in
spy( lit imistant es.

Eligibility

Regitusts lot international travel giants ina br submitted by intliidual U.S.
st lntists ()I II notipiof it ouganitationsitisnall professional sot lilies). %Vile!' amines' is
submitted by an individual V.S. scientist. NSF limn 192. .111)14:Ilion lot Intonational
1 lael (;tant, bum the Foun(lation, should hr used.

1)eitcllines

.1ppiximatel 2 months air :opined to !uns, !iliest,. but those. for natal to
meetings should be submitted I months in aant bet ause evaluation of retitiests
not inall et« ins seral months below the inertint.4 date.

Itifurmtelient

Co11111111tlit ati011s Ma be addiessed to the apittopt late (Ali( (.: 1)ivisiou of Itiological
(end Medic al Se ine es; 1)i\ isiun of Engineer lug; Di\ ision of nviionmental St incs;

ision of Matheinatie al and Pli sit al S( lent es; 1)i% ision of Sue ial len( es; 1)ivision of
Materials Reseal( h: Division of (:oinpute: Reseal( 11; ()Mee of St ientr Infonnation
Soviet.; ()flit e. of Intonational Plograins; ()flit tot the Intonational IN.eade. of ()t can .

1-1,10tatiun; Off jct. Of polin iliuglanis: 1)i% ision of Higher Edit( ittion ill Se iente;
Itt.scitle li AN/lit:diem% ttllate; National Sc inike Foundation. %Vashington.
20550.



1 I IL NA FIONA1 ADNI ION awai ds grants to %Lippnn I t onleten«.s,
sv mposia, and vvoikshos held in the I 'lined `tats that tiling togthei leading st intists
v% ho air pioncet ingin new of int omplefelv exloied fields of st t.

The Foundation does not pi ov ide suppoi t for irgfilin meetings of se lent if it sot irties.
stpull fin ,pet lid 1)111V1111( t'S 111(1111(1 bt tet lie1It'd utily if fgulai meetings ul
profssional sot itis tIti Mil lam itle the net essatv fin thin.

Eligibility

Proposals to' support ha scientif is conferences may be submitted by U.S. colleges
and univ (asides, nonprofit resraich institutions, of si ientili« ii prolessiOnal societies.
C:otic omitant support by several Federal agencies ivate organiza t ions is permissible.

Deadlines

oposals fin Scientific Conferent e Giants mav besnbniitted it any tittle, but at least
ti months before the projected t tatferent e date.

Additional InjoYMUt ion

Communications may be addressed to the following divisions or offices as
appropriate: Division of Biological and Medical Sciences; Division of Engineering;
Division of Environmental Sciences; Division of Mathematical and Physical Sciences;
Division of Social Sciences; Division of Materials Research; Division of Computer
Research; Office of Science Information Service; Office for the International Decade of
Ocean Exploration; Office of Polar Programs; Office of International Programs; Office
for Climate Dynamics; or Research Applications Directorate; National Science
Foundation, Washington, D.C. 20550.
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111. NA I It S(IEN(:I 1.1)1.S1)Ailt)N makes invalids to suppot t ientifit
ac 11% it ls ( )%(.1 sc is hit ti is ilI lilt nl ( osts pabl Ill the c ccitencies 1;1n uta,

(;iinca, istatt, anti I titlisia. I I It Ac Av.' I (is ale t%vocategot les: giants
tot s( li, lent e ethic anon, and relawd .11 ti% ilk,: and «ita( ts tot pro( turmoil of
si lntil', and le, h(11,11,gical intoonatio. The% ntilin iotign ( linen( ies %%inch the
I tc.i,tti prim! illIr111 thil 1111111111 II) IA' III I'M csS 01

111C riliid

Resart lt, Science Eth.aation, and Related Actis itiesTht cc main ( lasses of activity
.10 included in this plogiatn: coptati%e tesean and science education plojects.
International tta%el. and %isiting s( ientist at tivitis. A print ipal put pose of the program
is to obtain tor c intists and institutions of the ['tilted Slates the howl its of ( ()operation
with then «ainterpatts ill pain( ipating c (Hinnies.

The Foundation It bare NSF StEciAi. C:I: RRENCY 111MGRANI, SUPPORT FOR

RESI.ARCII. SCIENCE EDUCA HON. AND RELATED Al:11%11'1ES. IN:FORMA l'ION FOR 1..S.
Si ii N I NI'S (lest ribis Ih t kisses of acIi% ily slippialed and prOvillt'S 011111' illtO1111:11 1011. A

companion publication, subtitled Ixtotest.vriox FOR SCIEN HMIs IN PARTICIPA HNC.
(:OUN FRIES, is :1150 aVili Lath'. Tile program v.ovicies necessaty supplemental dollar
support to 1..5. institutions fin in tivittes which direc -tly enhance the benefits of !.S.

pin initiation; tuque.sis prim (pal dollat suptnn by t ' .S. institutions may beim-haled
in ptoposals for wnsidetation by other program offices of NSF.

Foreign Science InformationIn fulfilling its responsibility for coordinating the
needs ot I %S. (;Overnment agencies, the Foinv.ation contra( is with organirations ill
')antic ipating countries for delivery of s( ientifi and technological information to the
United States. Contracts covet translating, abstracting, indexing, reviewing, and
publishing in English of significant foteign scientific. literature. The preparation and
publication of surveys. directories, guides, and other reference aids on foreign scientific
and technical information resourcesliterature, institutions, scientistsis also
undertaken under contract.

Thy following see tions on eligibility and deadlines refer only to Research, Science
Education, and Related Activities.



Eligibility

()ionizations eligible to submit project proposals are nonprofit flight!, educational

institutions, scientilic institutes, scientific and technical societies, and similar
organizations, c flattered to «niduct business in the United States or the pal tic ipating
((ninny. tit intists affiliated with such organizations may apply for support lot
inlet national tlikel to Yisiting scientist activities.

.1.greement on the objec fives, content, and scope of a woperatiy e plojec t should f
reached by U.S. and foreign scientists lwfort. they submit. proposals. Consultation or
«ntespondence with the (Mice of International Programs by prosper five I ...S. or foreign
proposers fait's!' 1 subtttissiott Of a formal proposal is it unintended. Formal prc)posals
should be prepared in accordant c. with the requirements outlined in the relevant NSF
biochures. Project proposals to be funded in foreign t urrency must be approved by the
government of the pantie ipating minin y; the scientific institution in that country which
is co-sponsor of the project initiates the request for approval

Deadlines

Proposals for activities to lw funded by foreign clammy may be submitted at any
time. Approximately 6 months are required to consider a project or visiting scientist
proposal; 5 months are required to consider a proposal for an international time' grant.

Proposals for the support of costs of organizing a conference or symposium should
be submitted 8 to 12 months in advance to allow time for the organizer to inform key
participants concerning the NSF decision.

Additional Information

Communications should ix' addressed to: Special Foreign Currency Section, Office
of International Programs, National St iente Foundation, Washington, D.C. 20550.

Requests for infmtnation about the availability of material's produced under the
Foreign Science Information Program should he addressed to National Technical
Information Service, U.S. Department of Commerce, Springfield, 'a. 22151.

These programs are managed by the Directorate for National and International
Programs.
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11 NA I 1( )NAI.. :IEN(: . 1.t )1 !N1)ATI-()N'S OM( ot Suivnt Infot illation Set vit
il)SIS) ;maids grants and «aura( ts to improve the process of scientific and technic al
communic ation. OSIS suppoi ts researc 11 and development ptojects designed to Milo( n-e

sc ient if it and technological information .servic es. Its hint lions are limited to support 01
irstrt li, de% elopment. denunistrat it in, coordination, and policy development projec ts.

Suppou min fir pro% hied from the Offit r of Science Information SO %it l'S for the

following:

Studies that provide guidance for improved management of st ientific and
technical informal ion services within the public and private sectors, including studies of

the et onoinic s of information transfer.

Improvements whit h facilitate cost-effective st ience inlonnation networks
Capable of pro% iding access to woildwide tesearch results.

Operational experiments that promote the use of scientific and technical
infonnation within the RA:1) environment.

Research On information Sc fences, including both thvory and applied aspects.

The Foundation's brochures IMPROVING AccEss ANn I7s OF SCIENTIFIC ANI)
TECIIN INFORMATION and GRANTS FOR St:IENTIFIC RESEARCH should beconsulted for
more specific information about the Foundation's science information programs and
instructions for submitting proposals,

Eligibility

Institutions eligible to submit proposals are professional scientific and technical
societies, universities and colleges, and profit and nonprofit organizations.
Organizations that plan to submit proposals are encouraged to discuss their ideas
informally with the appropriate staff members before preparing formal proposals.

Industry's capabilities are important to nationwide operating information systems.
Participation may involve design anti development of general-purpose computer
programs, document delivery systems, and new processes for scientific publication.
Industry participation will he sought, but no funds will be provided for the purchaseof

major capital equipment.

Deadlines

Proposals may be submitted at any time; approximately S months air required to
consider a proposal.

PLEASE NOTE: The Office of Science Information Service does not:

Provide support for primary publications or monographs.

Provide bibliographic or reference services or perform literature
sear( hes.

Furnish copies of publications resulting from research sponsored by
NSF' or other organizations.

!lire translators or perform translations of foreign publications.

.4dditional Information

Communications should hi' addressed to: Mite of St km e Information Servile',
National Science Foundation, Washington, D.C. 20550.



Public
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1 IE NA TIONAL SCIENCE FOUNDATION considers one of its important
tesponsitnimes to be the de% elopment of a greater public understanding of st ince. In
addle ion to fostering public- understanding of scienceas part of many grant programs, the
Foundatic has a special program of alublic I !nderstantling of Science seeking to bring
direct focus and support to this area. Central to the purpose of this program is the
enham villein of citizen knowledge and understanding of both the potentials and
limitations in the use of se kitty and let hnology in meeting cut rem and emerging sot ietal
}nutrients.

Proposals are en« nuaged which relate to one of the following programs, within
terms of a single or combined lot us.

Information Projects on ScienceProposals to Ix. considered under this general
support area should facilitate the dissemination of information I m science for the gel ieral
public . Examples of the types of projects Milt 11 may he eligible for support are: special
purpose films and television programs, science exhibits, traveling demonstration
programs, science forums for laymen, and compal able activities.

National, Regional, and Community ProgramsProposals may be submitted for
programs in public understanding of st knee designed to serve either broad or specific
audiences of a national. regional, community, or other discrete geographical area. Such
programs will normally be multi-purpose in nanny anti encompass diverse means of
communication. Interinstitutional arrangements are particularly encouraged on a
matching funds basis.

Research and Methodological StudiesProp Nals may be submitted for rewind] or
analytical studies of the communications plot ess as it relates to public understanding of
science. This category may also include the testing andevaluation of new appi °aches in
( Minnin kating tit lentifil infottitatur to 11011Stieni ititS.

Eligibility

Institutions eligible to submit proposals are colleges, universities. and independent,
profit and nonprofit criganizations.

Deadlines

Proposals triay be submitted at any time. Project proposals should initially be
submitted informally. lot preliminary review. Pith essing of formal proposals normally.
!equity, at least 3 months.

Additional In formation

THE PUBLIC UNDERSTANDING OF .ENCE bloc httre dem rthes the process of
submitting proposals in more detail. Coicanunit :Mons may be addressed to: Office of
Public Understanding of Science. National Science Foundation, Washington, D.C.
20550.

This program is administeled by the (Mite of Go% ernment and Public Pt ow anis,
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